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ist: Because of their tapered roller design Timken bearings 
) both radial and thrust loads. No need for special thrust 
rings on the countershaft. Second: Because the tapered con- 
ction of Timken bearings permits take-up in assembly, 
hining tolerances of surrounding parts may be greater. 
d: The line contact between the rolls and races gives 
greater load capacity, permits use 
of minimum size bearings. 


























Plus advantages: Timken bear- 
ings elimjnate deflection and 
end-movement, hold gears and 
shafts in rigid alignment, assure 























smooth meshing, reduce wear 
on parts. 


LOOK AT REAR WHEELS FOR EX- 
AMPLE... Here’s a typical layout 
in which the cone is mounted 
directly on the axle or drive shaft, 
and the cup mounted in the end 
of the axle housing. 

















mken tapered roller bearings have long-since proved their 
'y to carry effectively the tough loads in differentials, pin- 
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ions, transmissions, and front and rear wheels. So when you're 
designing an automatic transmission, do these two things: First, 
remember that Timken bearings have been first choice in the 
automotive industry for nearly 50 years because of precision 
manufacture, design leadership, quality control and special 
analysis Timken steels. Second, call upon Timken engineering 
facilities for help or information in planning the bearing appli- 
cations in your design. In Detroit the phone number is MAdison 
1380. The Timken Roller Bearing Company, Canton 6, Ohio. 


NOTE TO P.A.'s Because every step of the manufacture of Timken bearings 
is controlled within our company... because our vast manufacturing facili- 
ties are widely dispersed... you will find the Timken Company a supply 
source of outstanding reliability. 


} 
NOT JUST A BALL) NOT JUST A ROLLER (> THE TIMKEN TAPERED ROLLER > BEARING TAKES RADIAL @) AND THRUST—())— LOADS OR ANY COMBINATION We 
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[thr takes years for a company to build a reputation 
for fine engineering, for painstaking workmanship, 
reliable service and far-sighted vision. e@ We have 
adopted this new trade-mark to become a symbol of the 
reputation which we enjoy today throughout industry. 


e We regard this trade-mark as a challenge -- to 


continue improving on our past achievements, so that we 
may be of even greater service to our customers in the 


years ahead. 


THE HEALD MACHINE COMPANY 


Worcester 6, Mass. 
Branch Offices in Chicago + Cleveland + Dayton + Detroit 


Indianapolis + Lansing + New York 


INTERNAL AND SURFACE GRINDING MACHINES [c) BORE-MATIC PRECISION FINISHING MACHINES 
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HOW YOUNG HELPS SPEED 
CONSTRUCTION 
PROJECTS 





The LeRoi Model 105 “‘Air- 
master,’ a two drill com- 
pressor, cooled by a Young- 
engineered with 


removable cores and mono- 


radiator 


weld steel tanks and frame. 





Thanks to time and labor-saving machines, it’s 
only a matter of hours to make major street 
and road repairs. Designing experience and 
manufacturing skill, inherent in Young cooling 
units, pay off with exceptional efficiency under 
such heavy use ... mean reliable performance, 
low maintenance costs and long service. That’s 
why LeRoi, Sullivan, Chicago Pneumatic Tool 
Co., Gardner-Denver, Davey, and other manu- 
facturers of this type of equipment call on 
Young. For example, the radiator pictured 
above has such features as: extremely efficient 
copper core, with easily removable sections; 
large openings for water flow, perfectly mount- 
ed section headers at top and bottom (patent 
applied for); and one-piece, mono-weld steel 
tanks and frame. When in need of heat trans- 
fer equipment, remember the plus features of 
modern, Young-Engineered Products, which 
insure long, trouble-free service. 


AUTOMOTIVE AND INDUSTRIAL 
PRODUCTS 


Gas, gasoline, Diesel engine cooling, 
radiators @ Jacket water coolers * Heot 
s ® Int 1 $ ec a. $ 


YOUNG 


HEAT TRANSFER “ 





® Evaporating coolers * Oil coolers © 
Gas coolers © Atmospheric cooling and 
condensing units © Supercharger inter- 
coolers ¢ Aircraft heat transfer equipment 


HEATING, COOLING AND 
AIR CONDITIONING PRODUCTS 
Convectors ® Unit Heaters * Heating 
coils © Cooling coils © Evaporators 

© Air conditioning units ¢ 


PRODUCTS 





YOUNG RADIATOR CoO. 
Dept. 217-G-2 Racine, Wis., U. $. A. 
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The dictionary defines engineering as “the science and art of con- 
structing and using machinery.” In no other industry has progressive 
engineering achieved such outstanding results as in the automotive 
industry. Bendix* has been the partner of this progress for over thirty 
years, and has always held a prominent place in the vanguard of new 
engineering development. Tomorrow, as in the past, the industry can 


confidently expect the best from Bendix—First in Creative Engineering. 
*REG. U. S. PAT. OFF. 


tlydrovac* scores one more engineering 
“first” for Bendix. Hydrovac combines in 
one compact unit all the advantages of pre- 


vious vacuum power braking systems. With 

three simple tubular connections, it uses BENDIX PRODUCTS DIVISION OF 

engine manifold vacuum to give smooth, SOUTH BEND 20, IND. 

positive brake action with a minimum of SRE CONTRA TION 


driver effort. Already the industry acclaims 
Hydrovac as “‘1st in power braking.” 


HYDROVAC* POWER BRAKING WHEEL BRAKES 


B.K.* VACUUM POWER RELAY VALVES Ben WX’ CENTERMOUNT PARKING BRAKE 


TRAILER VACUUM POWER BRAKES PRODUCTS HYDRAULIC REMOTE CONTROLS 
DIVISION 


HYDRAULIC POWER STEERING UNIVERSAL JOINTS 





4 When writing to advertisers please mention AUTOMOTIVE INDUSTRIES 
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Some High Spots of this Issue 


Largest Production Equipment Market in the World 


a As the unprecedented demand for motor vehicles continues, manufacturers 
are committed to heavy spending for equipment. Leonard Westrate has gathered 
the facts and figures and condensed them for easy reading. In addition, the 
article discloses the expansion plans of the large automobile makers. See page 24. 


Federal Adds Five New Models to Its Line of Trucks 


The Federal Motor Truck Co. has rounded out its postwar truck line by bring- 
ing out two series comprising five new models that feature faster acceleration and 
higher sustained top speeds. Specifications and descriptions of these new trucks 
will be found, beginning on page 27. 


How Consolidated Vultee Builds the 240 Transport Plane 


Airplanes of a single type which can be taken apart, scrambled up, and then 
put back together without a single misfit are being produced at Convair’s San 
Diego, Calif., plant. G. F. Gerhauser tells how this is accomplished in an interest- 
ing article beginning on page 28. 


Producing Tailor-Made Cars at Dodge 


Although parts and sub-assemblies are made by mass production methods, the 

final car is actually a tailor-made product built to the customer’s specifications. 

y Scheduling is done from one central dispatching office through teletype trans- 
mitters. Joseph Geschelin describes the set-up in an article beginning on page 32. 


New Light and Medium-Duty Trucks Introduced by GMC 


n- The FC Series of light and medium-duty trucks brought out by the GMC Truck 
ve and Coach Div., General Motors Corp., incorporates many mechanical improve- 
ve ments and in addition provides increased driver comfort together with enhanced 
ty eye appeal. These new vehicles are described and illustrated, beginning on 
- page 38. 

in 

g. An Experimental Suspension System, 20 Items of New Parts and 
wi New Production Equipment, and More High Spots Such As: 

e An excellent article showing how exhaust jet cooling will come into still wider 


use; Ford’s Redesigned Facilities for Radiator Production; Bantam Tandem Axle 
that Features an Intra-Axle Torque Tube; and A New Fuel Nozzle that Utilizes 
Compressed Air. 


Li] 


Comprehensive Interpretation of Industry News, Page 17 
For Complete Table of Contents See Page 3 
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Try Stainless Steel— 


Get it Quickly from Ryerson Stocks 


Have you considered stainless steel for every 
application where its corrosion resistance, ever- 
lasting brightness and long life will save money 
or increase the sale of your product? You can 
easily try it because Ryerson stocks of Allegheny 
stainless are as near as your telephone and we’re 
just as pleased to furnish a single piece for experi- 
mental work as a large shipment for quantity 
production. 

Perhaps you want a suggestion on the best type 
of stainless for a particular application. Ryerson 
is again the source to call. Here your purchasing 
is guided by stainless specialists who devote all 
their time to the product. And, because we have 
been supplying stainless from stock for more than 
twenty years, their advice is backed by knowledge 
born of long experience. 


Allegheny stainless brings gleaming brightness 
and long life. Your nearby Ryerson plant brings 
fast, friendly service. So step up the performance 
of your equipment, the quality or appearance of 
your product with Allegheny stainless from Ryer- 
son stocks. Contact the plant nearest you. 


JOSEPH T. RYERSON & Son, Inc. Steel-Service 
Plants at: New York, Boston, Philadelphia, De- 
troit, Cincinnati, Cleveland, Pittsburgh, Buffalo, 
Chicago, Milwaukee, St. Louis, Los Angeles. 


DO YOU WANT A CURRENT LISTING 
OF RYERSON STAINLESS STOCKS? 
We would be glad tosend you the current Stainless Steel Stock List, 
showing sizes actually on hand in the following stainless products: 
Plates Hexagons 
Sheets Squares 
Rounds Flats Tubing 


Pipe Fittings 
Welding Electrodes 
Fastenings 


RYERSON STEEL 
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Industry Builds 4 Million 
Vehicles Since End of War 


The automobile industry turned 
out its four millionth postwar car 
just two years and four days after 
the first postwar car was built July 
8, 1945, by Ford Motor Co. During 
the same period 2.2 million trucks 
and buses have been built, bringing 
the total output of cars and trucks 
for the first two postwar years to 
6.2 million. Shortage of steel has 
kept production far below capacity 
so far this year although output for 
the first five months reflects an an- 
nual rate of 4.6 million cars and 
trucks. 

Production for the second quarter 
was in the neighborhood of 1.2 mil- 
lion and current predictions for the 
third quarter indicate that no great 
upsurge of production is expected. 
The quarter got off to a poor start 
with Nash and all Chrysler Div. as- 
sembly operations shut down from 
one to two weeks for lack of steel. The 
shadow of the coal strike was Jifted 
by agreement reached between the 
northern operators and the miners’ 
union, but the lag in steel produc- 
tion caused by the miner’s vacation is 
expected to be felt later in July. Cur- 
rent thinking in Detroit still is that 
it will be the fourth quarter of this 
year before sheet steel will be in 
sufficient supply to enable anything 
like a capacity production. A five 
million car and truck year still is pos- 
sible but the chances of obtaining 
it are considerably slimmer than they 
were a few weeks ago. 


Autoraobile Facts and Figures 
For 1946-47 Now Available 


Some idea of the importance of the 
automotive business in the American 
economy may be gained from the re- 
cently released 1946-1947 Automo- 
bile Facts and Figures yearbook, is- 
sued by the Automobile Manufac- 
turers’ Association. A total of 537,- 
000 automotive businesses, built on 
production, sales service, and use of 
motor vehicles, comprise one-sixth of 
all business concerns in the U. S. 
Employing 8,200,000 persons, auto- 
motive businesses employ one in 
every seven workers in the country. 

The AMA revealed that during the 
Period 1942-46 only an average of 
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920,000 vehicles were scrapped as 
contrasted with 2,350,000 vehicles 
scrapped yearly from 1937 through 
1941. Last year, the age of the aver- 
age vehicle in use was nine years 
as compared with an average age 
of five and a half years in 1941. 

Motor vehicles produced in the 
U. S. totaled 3,090,000 in 1946, two- 
thirds of the total in 1941. The AMA 
anticipates production of 4,700,000 
vehicles this year, including a new 
record of 1,100,000 trucks, barring 
strikes. 


Chevrolet Goal in 1947 Is 
One Million Cars and Trucks 


Despite material shortages, Gen- 
eral Motors Corp.’s Chevrolet Div. 
may build one million cars and 
trucks this year, according to Nich- 
olas Dreystadt, general manager. 
The total will include 750,000 passen- 
ger cars and 250,000 trucks. The 
one million total would approximate 
20 per cent of what the industry is 
expecting to produce this year and 
would be about 50 per cent of GM 
production. Mr. Dreystadt pointed 
out that the new assembly plant at 
Flint, which was opened in June, 
was delayed more than a year by 
strikes and shortages of materials, 
and especially a shortage of man- 
power in the skilled building trades. 


Chrysler Stockholders 
Approve 2-for-1 Split 


The stockholders of Chrysler Corp. 
have approved the amendment to the 
Certificate of Incorporation provid- 
ing for an increase in the number of 
shares of authorized common stock 
from six million to 15 million, and 
decreasing the par value from $5 to 
$2.50 a share. The 4,484,375 shares 
of $5 par value stock currently is- 
sued will be split two for one, in- 
creasing the total to 8,968,750 shares 
of $2.50 par value. Under the new 
split up, 8,702,264 shares will be out- 
standing, with 266,486 shares held in 
the treasury of the corporation. 


Cadillae and Ford 
Advertise Prices 


Returning to the prewar practice 
of advertising new car prices, the 
Cadillac Div. of General Motors 
Corp. and Ford dealers in metropoli- 
tan Detroit recently advertised new 
car prices. National Ford price ad- 
vertising is expected to follow short- 
ly as J. R. Davis, vice president of 
Ford Motor Co., has announced that 
dealer committees will be requested 
to run advertising which shows de- 
livered prices. 

* Advertised in the larger news- 
papers in the country, the Cadillac 


For Pleasant Farming 





Marketed nationally by Dearborn Motors Corp., the new Ford Motor Co. 
tractor Model 8N, now in production at Highland Park, features an improved 
hydraulic system permitting operation of tractor and implement as a single 
unit. An automotive-type steering gear; four forward speeds; and a new 
drawbar height control mechanism are among the other major improvements. 
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1947 New Passenger Car Registrations* 
Complete returns for March and April 
Arranged by Makes in descending order according to tite 
four months’ totals 
Four Months 
Make March April Units % of Total 

re 50,494 61,569 194,343 19.86 
et 45,992 43,838 163,963 16.76 
Plymouth. ... 28,397 31,610 101,912 10.42 
Buick 19,663 21,570 74,361 7.60 
Pontiac... . 17,669 19,551 64,665 61.61 
Dodge... . 16,762 19,402 62,955 6.43 
Oldsmobile... ... 15,696 16,402 58,970 6.03 
id Sie eran Oa is 9,892 11,132 36,490 3.73 
Moareury............ 9,914 9,734 35,676 3.65 
Studebaker.............. 9,107 9,658 33,279 3.40 
Hudson......... awe 9,424 8,720 32,114 3.28 
I Saati Asesnca Siege 7,779 8,723 29,141 2.98 
De Soto. . Rr ae a <a 5,660 6,988 22,416 2.29 
Cadillac .. 3,996 4,867 15,852 1.62 
Packard... 3,859 4,291 14,025 1.43 
Kaiser 3,321 3,449 11,912 1.22 
Lincoln. ....... 2,122 2,242 7,646 .78 
Willys... . 1,738 2,419 6,910 71 
Frazer... 1,771 2,450 6,796 .69 
Crosley. ... 1,403 1,544 4,652 -48 
All Others. jae 55 67 258 .03 

| eee 264,714 290, 226 978 ,336 100.00 

*—Data from R. L. Polk & Co. 








advertisement stated that the price 
for a series of “62” sedan was $2386 
delivered in Detroit “optional equip- 
ment, state taxes and accessories ex- 
tra.” The total delivered price for 
all Ford passenger car models was 
listed together with the total of fed- 
eral and state excise taxes in the 
Ford advertising in Detroit. 


Expect More Curved Glass 
In 1948 Model Automobiles 


A general expectation is that 
curved glass may become much more 
general in automotive styling in the 
next year or two. However, nothing 
extreme is contemplated, according 
to automobile designers. They point 
out that the problem is complicated 
by the laminated construction of 
safety glass, since contour of the two 
outer layers must match exactly. In 
addition, curved safety glass is much 
more expensive to manufacture, 
which is an important consideration. 
The automobile companies have been 
working with glass manufactur- 
ers for many years on the problem 
and both admit there are many prob- 
lems still to be solved. 


Material Shortages Hold 
Pontiac to 1000 Cars Daily 


General Motors Corp.’s Pontiac 
Div. built about 109,000 cars during 
the first six months of this year, 
Harry J. Klingler, general manager, 
recently told dealers. He pointed out 
that, while Pontiac production is ap- 
proximately 1000 units a day, deter- 
mining factors still are materials 
shortages, both present and pending. 
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He said that it will be a major 
achievement if prices are held at 
present levels in the face of rising 
labor and material costs. 


Fisher Models Reflect 
Young Designers’ Ideas 


At a recent exhibit of models en- 
tered in the Fisher Body Craftsman- 
ship Guild Contest, H. J. Earl, Gen- 
eral Motors Corp.’s vice president in 
charge of styling, commented that 
trends shown in many of the models 
embody many popular ideas that can- 
not be realized because of mechanical 
limitations. For example, several 
cars are designed to carry three per- 


New Fiat Diesel Truck 





a 


sons far forward. Mr. Earl] pointa 
out that the design is impracticg 
because of space needed for turning 
radius of the wheels and accommo. 
dating the engine and steering ap. 
paratus. A large proportion of the 
cars are designed for rear engine 
drive indicating the current trend jy 
that direction in popular thinking, 
However, Mr. Earl pointed out that 
the problems of space and weight 
distribution involved indicate that 
the engine probably will remain jp 
the front end for some time yet. 


Ford-Chevrolet Sales 
Battle on Man-to-Man Basis 


J. R. Davis, director of sales and 
advertising for Ford Motor Co., has 
revealed that the “Beat Chevrolet’ 
offensive is on a man-to-man, dealer- 
to-dealer basis. He said that each of 
6400 Ford dealers has been matched 
with a Chevrolet dealer of similar 
size, and that each must be ahead of 
his competitor in financing, facili- 
ties, management, and competitive 
attitude. The company has main- 
tained advertising budgets at a high 
level during the war and the imme 


diate postwar period in order to back § 


up the dealer organization, despite 
the fact that not nearly enough cars 
were available to meet the demand. 
For its part, General Motors Corp.'s 
Chevrolet Div. has an interesting at- 
titude on the Ford campaign and 
“Beat Chevrolet” slogan. One spokes- 
man for the division says that Chev- 
rolet considers it good advertising 
since it concentrates attention that 
Chevrolet has been the sales leader 
in the low priced field. 





Representative of Italy’s trend towards increasing use of Diesel fuel oil 

because of the scarcity of gasoline is this new Fiat Diesel truck, model 626 

NL. It is powered with a six cylinder in-line engine developing 70 hp at 

2200 rpm, that is said to give 13 mpg. Compression ratio is 18 to 1 with a 

3.937 in. bore and 4.80 in. stroke. Total weight of the chassis is 6000 Ib with 
a length of 243 in. 
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WAA Extends 
Tucker Agreement 


The agreement between the War 
Assets Administration and _ the 
Tucker Corp. for the Dodge-Chrysler 
Chicago plant has been extended four 
months past the original date of July 
1 in order that Tucker may be able 
to complete financing arrangements. 
The Tucker Corp.’s offer to lease the 
plant with option to buy the land 
and buildings for $26 million was 
originally accepted last year. Pro- 
visions of the letter of intent stated 
that the lease would be for a period 
of 10 years with a minimum annual 
rental of $500,000 for the first two 
years and $2.4 million a year there- 
after or three per cent of gross sales 
from factory shipments, whichever 
is greater. 

Prior to issuance of the definitive 
lease, however, the Tucker Corp. 
would be required to show financial 
assets of $15 million as evidence of 
productive ability. 


New Packard Convertible 
To Retail for $2975 


To be displayed publicly in dealer 
showrooms in large cities across the 
country, the new Packard Super 
Eight Convertible’s suggested retail 
price is $2975, delivered in Detroit, 
state taxes extra. In making the an- 
nouncement, George T. Christopher, 
Packard Motor Car Co.’s president, 
said that the new car was now in 
quantity production with an August 
schedule of 1000. 


New British Car Tax 
Forecasts New Models 


From January 1, 1948, all auto- 
mobiles registered in Great Britain 
will pay a flat rate of $40 per annum. 
This is the concession made by 
Finance Minister Dalton which will 
have the direct effect of causing 
manufacturers to produce bigger 
cars suitable for export. Under this 
system, the small cars of seven, eight 
and 10 hp, which have been a special 
feature of the British market, and 
which were believed to be a protec- 
tion against American competition, 
will have to disappear. It is under- 
stood that in several cases, plans for 
new models of this type of car have 
been scrapped in favor of bigger 
models, with engines of 122 to 140 
cu in. 

Cars registered this year under 
the cubic inches rule will be accepted 
under the flat rate scheme. All others 
will continue to pay at the present 
high rate of taxation. This brings 


July 15, 1947 











7 e 
New Truck Registrations* 
April and four months 1947 compared with 1946. Arranged by makes in 
descending order according to the four months’ 1947 totals. 
Four Months 
April March April 
Make 1947 1947 1946 1947 1946 
I ica aie ciaiiun t waicsorce 22,189 22,627 6,404 79,919 13,449 
ME lee vires 0s 0040 «naires oan 19,479 17,787 11,244 66,418 39,196 
er ee 12,256 11,220 8,339 41,923 26,308 
ees oo hc. 50a a OER 10,958 9,148 4,245 34,668 18,524 
ff See 4,964 5,197 954 17,598 2,414 
Studebaker eebuhs : 4,013 3,819 1,348 13,318 3,130 
__, Sa Perera 4,021 2,969 3,638 11,903 8,330 
| SSR re eer paren 1,323 1,243 858 4,718 . 2,398 
eee een 1,251 1,123 648 4,266 2,760 
SNS ee ere 952 874 691 3,296 2,171 
rs gh vane ave t hhc eanexks 1,009 825 546 3,025 2,944 
ei ra Sct dubs Sirus 544 543 315 1,825 1,205 
Races omic iecabawekee 467 375 320 1,686 1,287 
Brockway None 425 315 311 1,534 1,162 
CEES eer een 485 362 389 1,496 1,065 
NE aad is 103 vce eaiee ne weesa 333 414 241 1,231 552 
SS eee Pre 86 127 53 461 167 
Ward LaFrance. ........0..c.005 45 a re 
>= eee 60 52 57 181 192 
SES Eee 18 me Weeden ee, >, “geal ie 
PED cess tence ee hase’ 270 259 319 955 1,041 
Me ives Soc be pao ns 85,148 79,344 40,920 290,721 128,295 
* Data from R. L. Polk & Co. 














about the anomaly of the same type 
of car paying rates varying as high 
as 100 per cent, merely because of 
the date of registration. 

Purchase tax on cars selling at 
more than $4000 will be doubled. 
This will hit such makes as Rolls 
Royce, Bentley, Daimler, Lagonda, 
several of whom have brought out 
entirely new models since the end of 
the war. This measure is being much 
criticised as likely to have a killing 
effect on quality car production. 

The British automobile industry 
was in favor of wrapping all taxes 
up in the selling price of gasoline, 
and this seemed likely to be adopted 
when Dalton made his rapid change 
to the first rate system. 

The new type of British car likely 
to be developed under the flat rate 
taxation scheme may be expected to 
have a four cylinder engine of 122 
to 130 cu in., a three-speed trans- 
mission, and a four to five passenger 
sedan body. Emphasis will be placed 
on reduced gas consumption; this, of 
course, involves total weight reduc- 
tion. Freed from tax influences, 
British designers will produce a car 
having an increasing similarity to 
popular American makes, but some- 
what smaller in size because of 
garaging difficulties and road con- 
gestion. 


K-F May Make Good Showing 
In Second Quarter Report 


Kaiser-Frazer Corp. will report a 
substantial profit for the second 
quarter of this year. Estimated sales 
for June alone were about $22 mil- 
lion, compared with $11.7 million for 


all of 1946. The profit showing will 
be the first in the history of the com- 
pany, which had shown continuing 
losses over its first year of operation. 
However, production has been climb- 
ing in recent months, with a result 
that K-F built nearly 50,000 cars 
during the first half of this year. 
Production schedules for the last 
half of 1947 have been set at more 
than 90,000 cars, barring basic ma- 
terial shortages. The company has 
completed stocking its network of 
dealers with service parts to accom- 
modate K-F cars now on the road. 


Studebaker Sole Bidder 
On Surplus War Plant 


Studebaker Corp. has entered the 
only bid for a surplus aircraft plant 
that it operated in South Bend dur- 
ing the war. The company bid $3.29 
million for the plant which it 1s re- 
ported to want for manufacture of 
automobile parts. 


High Cost Delays Use 
Of Plastic Upholstery 


From time to time reports crop 
out that this or that company is 
going to use a plastic upholstering 
material in its new model cars. A 
check in Detroit has failed to verify 
the most recent of these reports and 
most companies predict that conven- 
tional textile fabrics will be used for 
some time yet. They point out that 
they have been offered a woven nylon 
material, but that the cost is from 
25 to 50 per cent higher than for 
woolen goods. Chief advantage of 
plastic materials appears to be their 


19 








NEWS of the INDUSTRY 





ease of cleaning since they do not 
absorb stains as readily as woolen 
fabrics. Apparently, however, the 
cost factor still is an important one 
and will limit the use of plastic mate- 
rials as upholstery. 


Cobb to Speed at Utah For 
World Land Speed Record 


In an attempt to break the world 
land speed record of 369.7 mph, John 
Cobb expects to speed across Bonne- 
ville Flats, Utah, the latter part of 
this summer. Driving a Railton-Mo- 
bil Special, featuring an aluminum 
alloy body, and powered by two 1250 
hp supercharged Napier engines, Mr. 
Cobb had planned a run originally 
on the morning of August 15. Inas- 
much as the salt beds have not as 
yet dried out, depending on the 
weather, the run will now be made 
the latter part of August or the be- 
ginning of September. The course 
will be approximately 14 mi long and 
200 ft wide. Mr. Cobb and his car 
are expected in the U. S. from En- 
gland about July 31. 


Industry Interest 
In Lower Pressure Tire 


Along with the trend toward 
smaller wheels of 15 in. diam., an- 
other development reported worth 
watching is a tire of larger cross 
section and lower air pressure. Some 
of the tire companies now are said 
to be experimenting with such tires. 
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Passenger 
Cars 
247,130 
266 , 237 
301,810 
314,372 
284 ,403 


1,413,952 


Trucks 
101,092 
106 , 339 
118,046 
106 , 760 
96,929 


529, 166 


January 
February 
March 
April... 
May 


Total Five Months 


Passenger Cars 


Domestic 


225,989 
244,411 
279,741 
291,570 
261, 263 


Foreign 
21,141 
21,826 
22,069 
22,802 
23,140 


January 
February 
March 
April 
May 
Total -Five Months 


1,302,974 110,978 


* Automobile Manufacturers Association. 





Motor Vehicle Factory Sales from U. 


FACTORY SALES TO DOMESTIC AND FOREIGN MARKETS 


S. Plants* 


Totals 


1946 1941 

499,448 
484,391 
510, 122 
464,301 
518.748 


2,477,508 


1947 
349,462 
373, 787 
421,277 
422,782 
383, 185 


1,950,493 


Trucks Buses 
Domestic 
1,069 
998 
1,272 
1,465 
1.640 


6,444 


Foreign 
23,792 
23,086 
26,040 
23,452 
21,258 


117,628 


Domestic 
77,300 
83,253 
92,006 
83,308 
75,671 


411,538 


Foreign 








Ford Cuts Searfing Costs 
With Oxygen Generators 


Installation of the first of four 
oxygen generating units is well un- 
derway at the Ford Motor Co. Rouge 
plant. The units will be used in the 
steel mill for scarfing billets and 
slabs. With the new equipment, 
Ford will use two torches in place of 
the one torch used previously and 
the company says that scarfing op- 
erations can be done much faster 
and more cheaply. Oxygen from the 
generators also will be available for 
use with welding and cutting torches 
and other industrial uses. Under the 


May Break World Record 


International News photo 


Shooting for a world land speed record of 400 mph, John Cobb expects to 
drive this Railton-Mobil Special across the Bonneville Flats, Utah, late this 
summer. The car is powered by two 1250 hp supercharged Napier engines. 


arrangement Ford is leasing the 
equipment and buys the oxygen that 
is produced. Installation of the first 
two units is expected to be completed 
by the end of July and two more will 
be added during the next year. 


French Tax Cars 
Again on HP Basis 


Hard pressed by financial difficul- 
ties, the French Government has 
broken away from its policy of com- 
bining car taxes with the selling 
price of gasoline, and now is going 
back to its old system of a horse- 
power tax. At present this affects 
only cars more than 12 hp and the 
high production models of Citroen; 
Renault and Peugeot will escape. The 
others will pay $33 a quarter up to 
15 hp, and $83 a quarter above 15 
hp. The French-built Fords will 
come into these two classes. In addi- 
tion, the import duty of gasoline has 
been increased making the average 
retail price about 66¢ an American 
gallon. Another old measure which 
has been revived is the assumption 
that the possession of an automobile 
indicates a certain income, forming 
the basis of an assessment for in- 
come tax. 


International Flavor 
Back In French Car Show 


With a total of 900 exhibitors, the 
French Automobile Salon, to be held 
October 2-12, will again become 4 
really international event. Almost 
the entire American industry has ap- 
plied for booths, with Studebaker the 
only notable exception. Last year the 
British kept out of the show, while 
this year they are all in with the ex 
ception of Morris. 
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Car Manufacturer 
To Produce Bumpers 


One automobile manufacturer is 
setting up to make its own bumpers. 
This company is installing new press 
equipment and accessory processes 
and will expand its plating facilities 
as necessary. 


Nash Assembly 
In Mexico City 


For the first time, Nash cars are 
being assembled outside the United 
States. A new Nash assembly plant, 
Armadora Automotriz, S.A., was 
opened recently in Mexico City. 
Mexican owned and operated, the 
plant is the first to be established in 
a Nash-Kelvinator Corp. export ex- 
pansion program which ultimately 
will include plants in Brazil, Sweden, 
and Argentina. 


Perhaps Cadillac Engine 
For Oldsmobile 98 Series 


A report in Detroit states that 
Oldsmobile will use the 150 hp V-8 


engine currently used in the Cadillac 
in its 98 series models next year. It 
also is said that Cadillac will go to a 
higher compression 180 hp engine in 
1948. Buick is known to be working 
on a V-8 engine and Oldsmobile and 
Pontiac also are said to be interested 
in an engine of this type. The re- 
ports seem logical in view of the de- 
velopment by GM Research of the 
high compression engine, since a 
shorter engine is much more desir- 
able for high compression operation. 


Ryan Buys Navion Rights 


The Ryan Aeronautical Corp. of 
San Diego recently bought the de- 
sign and manufacturing rights of 
the Navion from North American 
Aviation, Inc. Tooling, engineering, 
work and spare parts in process for 
the Navion will be taken over imme- 
diately, and, it is expected that pro- 
duction will start this fall. The 
Navion’s present retail price, $7750 
at the factory, will be held, it is an- 
ticipated. North American will con- 
tinue to sell completed Navions until 
its inventory of 128 planes is sold. 


Plants Telephone Cable 





4) ae 


This huge plowshare which was used to drill a five ft slot and lay a telephone 

cable in a single operation weighs 27 tons. Three 20 ton tractors were used 

to tow the huge plow, and two of Goodyear Tire & Rubber Co.’s huge tires, 

size 21.00-28, were mounted directly at the blade, while four Goodyear 
14.00-24 tires were used on the front wheels 
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Harry Ferguson Leases Space 
In Hupp Plant at Detroit 


Harry Ferguson, Inc., has an- 
nounced it will move its operations 
from the Ford Highland Park plant 
to the old Hupp plant in Detroit. The 
company leased office and engineer- 
ing space there following termina- 
tion of its contract with Ford Motor 
Co. June 30 for distribution of Ford 
tractors. Ferguson recently aban- — 
doned plans to manufacture its own 
tractor at Cleveland and has not an- 
nounced its plans for the future. 
However, it is obvious that Ferguson 
will have no tractor of its own man- 
ufacture for several months at the 
very earliest. The company early in 
July asked SEC for permission to 
withdraw a registration statement 
covering a proposed stock issue be- 
cause of business and market condi- 
tions. 


Ward Estimates Output Drop 
Because of July 4 Holiday 


Ward’s Automotive Reports esti- 
mated car and truck production in 
the U. S. and Canada at 66,537 for 
the week ending July 4th. This com- 
pares with a revised estimate of 
103,203 units for the preceding week 
and 45,155 for the comparable week 
in 1946 and 96,457 for the similar 
week in 1941. 


Dealers Cut Profit 
$100 on Kaiser Special 


As a result of a voluntary agree- 
ment by dealers, the wholesale price 
of the Kaiser Special has been raised 
by $100 by Kaiser-Frazer Corp. with 
no increase in the retail price of the 
ear. The dealers agreed to shave 
their profit $100 a car in exchange 
for a promise by the company that 
50 per cent of K-F production would 
be the Kaiser Special. Recently two- 
thirds of production has been in the 
higher priced Manhattan and Frazer 
cars with about a third of total pro- 
duction devoted to the Kaiser 
Special. 


Buick Producing at Half of 
Projected Postwar Capacity 


During the first six months of 
1947, Buick Div., General Motors 
Corp. turned out 125,724 cars or 
nearly 100,000 more than were built 
during the first six months of 1946. 
Production during June was 23,013 
vehicles. At the present rate of pro- 
duction Buick would build annually 
about 50 per cent of the 550,000 
yearly capacity it expects to have 
when all facilities are completed. 
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MEWA Will Vote in Dec. On 
Sponsoring ASI Shows in °48 


The Motor & Equipment Whole- 
salers Association recently an- 
nounced that, although it will spon- 
sor the Automotive Service Indus- 
tries Show for 1947, it had decided 
by unanimous vote that members in 
executive session at the Convention 
next December will vote upon the 
question of whether or not the 
MEWA will sponsor ASI Shows in 
1948 and succeeding years or sponsor 
a MEWA show under its own au- 
spices. 


Kegresse Transmission 
Demonstrated on Citroen 


The new Kegresse automatic trans- 
mission, described in the May 15, 
1947 issue of AUTOMOTIVE INDUS- 
TRIES, is being demonstrated on both 
a Citroen passenger car and a Unic 
five-ton truck; however, there are no 
indications that either firm has de- 
cided to adopt this device. The trans- 
mission is the invention of Adolphe 
Kegresse. After the death of 
Kegresse last year, the work was 
continued by his engineers. 


Standard Tube Co. 
Constructing New Plant 


Standard Tube Co. has started con- 
struction of a new plant outside De- 
troit to cost approximately $875,000. 
Plans call for a brick-steel factory 
with a floor area of 142,000 sq ft. 
Production of electrical resistance 
welded steel tubing is expected to be- 
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e * + 
Shipments of Aircraft Engines and Other Producis 
of Aircraft Engine Plants* 
January February March April 
Aircraft Engines 
For U. S. Military 
Number... P ‘ 334 361 438 430 
Value..... : ....+. $15,736,609 $12,932,973 $16 , 598 ,837 $17,257,072 
Parts, value... . errr F $1,647,106 $2,248,695 $2,780,284 
For Other Than U. S. Military 
Number. . bi cer a eulaand atolls 2,528 1,765 2,457 2,472 
Value .. $7,109,085 $5, 266,831 $4,908 ,589 $6,192,943 
Parts, value... . . $2,917,391 $2,943,682 $3,105,279 $3,036,420 
All Engines 
Number... . cares 2,862 2,126 2,895 2,902 
Value aes . $22,845,694 $18,199,804 $21,507,426 $23,450,015 
Parts, value ieee ce cae $4,528,418 $4,590,788 $5,353,974 $5,816,704 
All Other Products, Value its $139, 160 $1,098 ,029 $459 , 656 $455,460 
Total Value, Engines and Parts. $27,513,272 $23,888,621 $27,321,056 $29,722,179 
* Bureau of the Census and Civil Aeronautics Administration. 
gin about November 15. The com- Grob Bros. Announce 
pany was founded in 1917 by George 1 . hi 
B. Storer, present Chairman of the Tool Show in C licago 
Board of Directors. Grob Bros. of Grafton, Wisce., 


ASTE Show in 1948 


The American Society of Tool En- 
gineers: will open its next show in 
Cleveland on March 15, 1948. The 
ASTE is not sponsoring any other 
show or exhibition. 


Piasecki Helicopter 
Moves to Morton, Pa. 


The Piasecki Helicopter Corp. re- 
cently moved into its new $500,000 
plant in Morton, Pa. Located on a 
55 acre plot, the new plant consists 
of an administration building of 
20,000 sq ft, and manufacturing area 
of about 50,000 sq ft. Piasecki is 
making the new Navy helicopter. 


vs Hours in the Automobile 


have announced a Production and 
Machine Tool Show which is to be 


held September 17-26 in Chicago. 
Mr. Richard C. Bonner is the co- 
manager. This is not to be confused 


with the Machine Tool Show, spon- 
sored by the National Machine Tool 
Builders’ Association, to be held in 
the Dodge-Chicago Plant in Chicago, 
September 17-26. 


Austin Cuts Price $4; 
Saves New Buyers $1000 


All automobiles priced at £1000 or 
more are subject to a new British 
double purchase tax, but by reducing 
the price of the new Austin Sheer- 
line from £1000 to £999, it now comes 
under a new flat rate use tax. 
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Labor 


Ford’s Foremen Strike Ends 


Perhaps one of the most signifi- 
cant gains for management in the 
Taft-Hartley Act is the provision 
that employers need not recognize 
foremen’s unions. The status of such 
companies as Packard Motor Car Co. 
which was ordered by NLRB to bar- 
gain with its foremen is an open 
question at the moment. The com- 
pany could ask for a court order re- 
leasing it from the NLRB obligation 
in view of the new law, but in such 
a case FAA may test the constitu- 
tionality of the Act. NLRB has been 
holding in abeyance action against 
Chrysler, Hudson, and Briggs and 
it is unlikely that anything further 
will be done in these cases in view 
of the provisions of the Taft-Hartley 
Act. FAA has about 15 contracts at 
present including Kaiser-Frazer 
Corp. 

Denial of bargaining right protec- 
tion under the law cut the ground 
from under the Ford foremen who 
had been on strike since May 21. 
There had been a considerable back 
to work movement and the union was 
casting about desperately to salvage 
some kind of contract, but the com- 
pany stood firm and has refused con- 
sistently to negotiate with the fore- 
men’s association. Finally, Ford 
severed its contractural relationship 
with FAA and the strike collapsed 47 
days after it started. There is no 
doubt that FAA has been greatly 
weakened by its defeat by Ford but 
It still is too early to rule the asso- 
ciation out of the picture. The union 
officials say they will contest the 
Taft-Hartley Act in court and will 
continue their efforts to gain a con- 
tract from Ford within the plant. 
The executive board also approved a 
merger with either the CIO or the 
AFL although there has been no in- 
dication from either national union 
that it is interested in such an 
affiliation. 
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Flying Dreadnought 





Detroit Tool & Die Workers 
Get 15-Cent Hourly Pay Raise 


The Automotive Tool and Die 
Manufacturers Association has 
reached an agreement with the 


UAW-CIO under which tool and die 
workers in about 100 shops in De- 
troit have been granted an increase 
of 15 cents an hour. The agreement 
runs from June 1 of this year to the 
same date next year. 


Ford Grants Pension Plan 
And Seven-Cent Pay Raise 


Full details of the Ford Motor 
Co. retirement pension plan have not 
been released by Ford but the UAW- 
CIO has given considerable publicity 
to certain provisions of the program. 
According to the union, agreement 
with the company provides for the 
pension plan in addition to a raise 
of seven cents an hour across the 
board and an additional five cents in- 
crease for more than 10,000 main- 
tenance workers, core makers, and 
jobbing molders. Although the union 
states the plan amounts to an in- 
crease of more than 20 cents an hour, 
the company officially has remained 
silent although one spokesman said 
unofficially that the raise probably 
would amount to about 15 cents an 
hour. 

As outlined by the union, major 
provisions of the retirement plan in- 
clude the following: Each Ford 
worker on retirement will receive 
one per cent of his pay times the 
number of years service, in addition 
to Federal Social Security benefits. 
The plan covers past as well as 
future service which will require 
building up a pension fund for work- 
ers who have been employed for 
many years. In the event of death, 
all employe contributions plus inter- 
est will be payable to the employe’s 
beneficiaries. Retirement age will be 
probably optional between 55 and 65 
years of age. 

It should be remembered that the 








com- 


Successfully 
pleting its first test 
flight recently, this 
Boeing B-50 is the 


AAF’s newest and 
fastest bomber. 
With a_ reported 
5000 mi range and 
a top speed of 400 
mph, it is pow- 
ered by four 3500 
hp Pratt & Whitney 
Wasp Major en- 
gines. International 
News photo. 


foregoing is the union’s interpreta- 
tion and should be considered in the 
light of the internal political con- 
siderations which form an important 
part of the UAW-CIO strategy. At 
the time of the announcement of the 
retirement plan, Ford spokesmen 
stated that a great many details still 
remained to be\worked out and until 
this has been done and the results 
announced, full details will not be 
available. The union had stated that 
cost of the plan at the outset to the 
company would be $200 million but 
this figure is believed to be inac- 
curate. One responsible company 
spokesman said that the cost would 
be much less than that but would not 
indicate any further details. 


Metals 
Tin 


During the next six to eight 
months any movement from the 80¢ 
price level will be upward, an analy- 
sis of industry factors shows. De- 
partment of Commerce figures reveal 
that it is Government policy to dis- 
tribute all tin stockpiles held by the 
Goverment by the end of the year; 
by that time, improved Far East tin 
production will take care of current 
demand, it is anticipated. An act 
giving the RFC authority to run the 
Government-owned tin smelter at 
Texas City, Tex. until June 30, 1949 
has been signed by the President. 
The advisability of “maintenance on 
a permanent basis of a domestic tin- 
smelting industry” will be studied 
under the provisions of this act. 


Lead 


About 550 short tons of lead scrap, 
received from Japan, will be sold by 
the U. S. Commercial Co., RFC sub- 
sidiary. The lead is to be sold on a 
sealed bid basis, for delivery f.o.b. 
Staten Island, N. Y. in five lots of 
about 110 short tons each. 

(Turn to page 94, please) 















HE automotive industry, which, year in and year 

out, undoubtedly comprises the world’s largest 

market for all kinds of machinery and equipment 
used in metal working, and for handling, cleaning, 
fabricating and finishing the multitudinous compo- 
nents that go into the modern automobile, already has 
spent many millions of dollars for such new equipment 
since the end of the war. From all indications, it will 
continue a heavy spending program over the next two 
or three years. 

The day of easy answers about what this or that 
automotive manufacturer intends to spend for new 
machinery, equipment and other items, for moderniz- 
ing or expanding production facilities, or for tooling 
up for a new model, is over. Early last year many 
companies talked freely about proposed multi-million 
dollar expansion and modernization programs, but now 
the iron curtain is down on that subject. In the main 
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this stems from a return to the old competitive spirit 
which holds that the less your rivals know about your 
business the better. 

Shortly after the end of the war, General Motors, 
for example, reported it had in excess of $700 million 
earmarked for a postwar improvement program. Ford 
announced it was ready to spend $250 million plus $50 
million for a research center. Packard said it was will- 
ing to bet $20 million on its postwar future. Other 
companies announced expansion and improvement pro- 
grams in various amounts in accordance with their 
size and standing in the industry. Altogether, the 
various programs totaled about $1 billion. 

A recent Automotive Industries survey to determine 
plans for expenditures for new machinery and equip- 
ment during the next year or so, discosed several 
avenues of evidence open for exploration which offer 
some sort of reasonable conclusion about what may be 
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Automobile Companies Are Committed to Heavy 
Spending for Equipment and Supplies to Mod- 
ernize and Expand Plant Facilities as Unprece- 
dented Demand for Motor Vehicles Continues, 
with Emphasis on Reduction of Production Costs, 
and with Major Model Changes Closer at Hand. 


ent Market 


By Leonard Westrate 


How Current Production of Passenger Cars 
Lags Behind Average Age of Those in Use 
ciel AE, (1936 is base year for average age and production bars, respectively) 
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should be remembered that 
cost of new facilities has 
been far above original 
estimates, causing some 
companies to enlarge their 
original allocations. Ford 
reported recently that new 
construction is running 
twice the 1941 rate. 








General Motors’ 
Heavy Expenditures 

The purchase of new ma- 
chinery and equipment will 
naturally vary among the 
several companies. That is 
because introduction of 
really new models which re- 
quires considerable invest- 
ments in machinery and 
tooling will not be uniform 
among the several manu- 
facturers. On the basis of 
evidence available now, it 
appears that General Mo- 
tors will bring out some 
new models around the first of the year and that some 
of its current models may be carried over with style 
revisions. But the Buick and Cadillac lines and pos- 
sibly the higher priced models of Oldsmobile and 
Pontiac will be new models. That should result in 
considerable new machinery and equipment purchases 
which accompany a new model introduction. 

According to the GM annual report, expenditures 
for special tools during 1946 were $20,242,191 more 
than tool amortization for the year, largely because of 
tooling for the new model program. The report says 
further that the unamortized balance for special tools 
at the end of the year was $56,893,354 as compared 
with $36,651,163 at the end of 1945. 

It is known that the major new machinery and 
equipment program at Oldsmobile is yet to come. The 
division expects to increase productive capacity to 
300,000 units annually by adding new machinery and 
facilities. 

So far as Chevrolet is concerned, it appears that the 
program for the next year will call for the normal 
replacement only of machinery and equipment.: The 
division is currently completing modernization of ex- 
isting facilities and the construction of a large assem- 
bly plant at Flint has been completed and another at 
Van Nuys, Cal., will be ready soon. Equipping two 
such plants is a multi-million-dollar project. 

Pontiac Division is completing about a 50 per cent 
expansion of manufacturing facilities to bring capac- 
ity to 500,000 cars a year. The expansion includes 
engine plant, foundry, axle plant, sheet metal plant, 
shipping department and new plating installation. 

Buick has increased capacity 40 per cent through 
the addition of 17 new buildings with a total of 2.325 
million sq ft of floor space at Flint. New manufactur- 
ing facilities which include 2500 new machine tools 
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will enable the company tp 
exceed its prewar Capacity 
of 1800 cars daily by 40 per 
cent when ample materials 
are available. 

Cadillac Division has 
nearly doubled its produc. 
tive capacity through me. 
chanization of hand opera- 
tions in modernization of 
its plants. The division hag 
made heavy expenditures 
for equipment in its model 
foundry and plating de- 
partment. 

The GM transmission di- 
vision currently is under- 
taking a considerable 
expansion program to in- 
crease output of the Hydra- 
Matic transmission. A 
large machinery procure- 
ment program is_ under- 
stood to be ready for 
release and will include ma- 
chining equipment such as 
gear hobbers and shavers and other plant equipment 
in the materials handling line. It is understood that 
present plant facilities are entirely inadequate and that 
a new plant will have to be obtained. There is no indi- 
cation whether it will be in Detroit, Cleveland, or sev- 
eral other cities which have been mentioned. There 
have been some reports that the expansion of Hydra- 
Matic production is due to plans Buick and Pontiac 
have to include it on 1948 models, but this is not 
viewed with very much credence in Detroit. A more 
likely explanation is that it reflects very high public 
acceptance of Hydra-Matic on Oldsmobile and Cadillac 
and that, with 90 per cent of these cars going out 
with the Hydra-Matic, present production facilities 
will not be adequate to handle the greatly increased car 
production expected when sheet steel becomes avail- 
abl in ample quantity later this year. 






































Ford Tooling for New Models 

Ford Motor Co. is currently in the process of tooling 
for a radically new model Ford for 1948. The Lincoln 
and Mercury models also are undergoing rather exten- 
sive changes for 1948 which will require considerable 
investment in new machinery and tooling. Total cost 
of the changeover program has been estimated at be- 
tween $50 and $75 million. Ford has four large as- 
sembly plants under construction, with completion ex- 
rected by 1948. 


Chrysler to Spend $35 Million 


Although Chrysler Corporation declined to comment 
on its possible tooling cost for 1948 models, a respon- 
sible source estimates that the corporation will spend 
upward of $35 million for machines and jigs to pro- 
duce the new models. He added that the cost of tooling 
(Turn to page 90, please) 
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wo series comprising five new truck 
. ee have been added to the line of 
the Federal Motor Truck Co., Detroit, 
Mich., rounding out its balanced post- 
war truck series. The 25 Series, consist- 
ing of Models 25M and 25M2, has a 
nominal rating of 2% to 3% tons, GVW 
of 17,500 lb, and GTW of 32,000 lb for 
truck-trailer combinations. Both models 
provide, with a minimum of chassis 
weight, a combination of unusual power 
and speed unavailable in the line hereto- 
fore. In overdrive, the 25M has a theo- 
retical road speed of 60 mph, while the 


25M2 has a speed of 67 mph. 29 ML2 
The 29ML Series, consisting of Models 
29ML, 29ML2 and 29MLA has the same 
rating as the present 29M Series and is 
29 MLA 


similar to the 29M in many respects. 
Distinctive feature of the new models is 
a larger Hercules engine to assure faster 


25 M2.. 


Five Truck Models 


Specifications of New Federal Truck Models 


Wheelbase Chassis Cab to End 

(in.) Weight (Ib.) Frame (in.) CA (in.) 
Seyekee 146 4950 107 67 

155 4975 119 76 

167 5000 143 88 

180 5060 167 101 

194 5120 191 115 
rleserait 146 5100 Bi soe 

155 5125 

167 5150 

180 5205 ; 

194 5265 moe Sis 
bit an 146 5535 107 67 

155 5560 119 76 

167 5590 143 88 

180 5655 167 101 

194 5725 191 115 
Bact 146 5725 ay ae 

155 5750 

167 5780 

180 5845 

194 5915 
Seer 155 5985 

167 6040 

180 6105 

194 6175 





acceleration and higher sustained speeds 
with capacity payloads, thus making 
them particularly well suited for tractor- 
trailer operations. Depending upon the combinations 
of gear ratios and axles, these models have a theo- 
retical road speed from 55 to 64 mph. This series has 
a nominal rating of 3 to 4 tons, GVW rating of 20,000 
lb, and GTW rating of 36,000 lb for truck-trailer com- 
binations. The 155 in. wheelbase chassis shown on 
the specifications is new in the Federal line. 

The 25M Series models are equipped with the Her- 
cules JXC(F) six cylinder gasoline engine modified 
for Federal to include a Tocco-hardened, seven-bearing 
counterweighted and balanced crankshaft and special 
manifolding. In addition these engines are provided 
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Shortest tractor wheelbase, standard cab 146 in., with sleeper cab 167 in. 


with high-speed high-lift cams and a high-compression 
cylinder head. Carburetor is a Carter 11% in. down- 
draft, equipped with an oilbath air cleaner. An oil 
filter with replaceable cartridge is standard. Crank- 
case capacity is 9 qt, the crankcase being fitted with 
a ventilating system including an oilbath breather. 
Four-ring pistons are Zollner heavy-duty aluminum 
alloy. Maximum power of this engine is 102 bhp at 
3000 rpm and maximum torque 212 lb-ft at 1400 rpm. 
A feature of the power plant is the Borg and Beck 
Model 12E, 12-in. single plate clutch with a lining 
area of 139 sq in., and torque capacity of 320 lb-ft. 
The 29ML Series features 
the larger Hercules JXLD 
7 (F) six cylinder gasoline 
| engine with a seven-bearing, 
Tocco -hardened, counter - 
weighted and balance crank- 
shaft. It is fitted with air- 
craft quality high-lead 
bronze main and connecting 
rod bearings, combination 
oil filter and oil cooler, high- 
torque starting motor, full- 
floating wrist pins, deep oil 
pan of nine qt capacity, and 
(Turn to page 70, please) 


Model 29 Federal truck 
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Several major components of the Convair 240 are visible in 
this factory view which includes, at the right, a portion of 
the final assembly line. In the immediate foreground, wing 
sections are being assembled in vertical bucks before being 
taken to the wing flat line, at center, where upper nacelles 
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are installed. To the rear, at the left, are four constant 
section fixtures in which the nose and tail are mated to the 
center or constant section of the fuselage. At the rear 
are fuselages on the primary line, ready io be craned to 
station 1 on the final line for mating to the wing section. 
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(Below) View of one of the four fuselage con- 

stant section fixtures, looking forward. Bulk- 

heads and beltframes are located accurately by 

means of tooling holes. The overhead arms are 

retractable, permitting accessibility during as- 
sembly operations. 


Building the 240 Transport 





HE objective of Convair-240 tool- Master tooling dock for construction of assembly fixtures. This three- 


ing was to produce airplanes of a 


dimensional positioning dock assures incorporation of lofting informa- 
tion into tools to accuracy of 0.002 in., thereby achieving interchange- 


single type which literally can be ability of components. This tooling dock system, developed for the 
taken apart, scrambled up, and then production of warplanes and described in the Sept. 1, 1944 issue of 


put back together without a single 
misfit. With this basic philosophy as 
a background, precision-built tools and 
proven manufacturing practices were 
used throughout in the construction 


Automotive and Aviation Industries, also is being used to build buses. 


of the 300 mph, twin-engine trans- Emphasis Placed on Precision Tooling 


port at Consolidated Vultee Aircraft 
Corp., San Diego, Calif. 


The first step in constgucting the and Proven Manufacturing Methods 


Convair 240 was the adoption of a 
master plan by design and tool engi- 


neers who established a manufactur- to Achieve Interchangeability of Parts 


ing breakdown of 18 major compon- 

ents for the plane. Of these 18, three 

are fuselage fixtures, eight involve 

wing assembly, five are used for tail 

surface assembly, and two for cowling and nacelle 
assembly. Master tooling was designed around these 
major assemblies to form the overall manufacturing 
pattern. These 18 major components are listed in the 
next column. 

The extent of parts and assembly interchangeability 
is indicated by the fixtures used in constructing the 
plane’s major components. Many of these fixtures are 
of considerable size and weight, with heavy wall steel 
pipe as an integral part of the structures. To accom- 
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Eighteen Major Components 


. Fuselage constant section 10. Dorsal fin 


. Fuselage nose section 11. Flaps 
Fuselage tail section 12. Ailerons 
Wing center section 13. Wing center section leading edges 
Wing outer panel 14. Wing center section trailing edges 
Vertical stabilizer 15. Wing outer panel leading edges 
Horizontal stabilizer 16. Wing outer panel trailing edges 
Rudder 17. Nacelles—behind firewall 

. Elevators 18. Cowling assembly 
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modate the plane’s smaller as- 
semblies, smaller fixtures are 
employed having the same qual- 
ities of precision, permanence, 
and rigidity that are designed 
into the fixtures for the larger 
components. 

1. FUSELAGE CONSTANT SEC- 
TION—In general, the fuselage 
constant section fixture locates 
the wing-to-fuselage attach forg- 
ings, and mates the nose and 
tail sections to the constant sec- 
tion. It is massively constructed 
with a 20-in. diameter pipe back- 
bone for the base, 12-in. diame- 
ter ribs, ten-in. diameter side 
members, eight-in. diameter 
verticals, and three-in. diameter 
overarms. The constant section 
fixture and the nose and tail 
bucks are self-supporting and 
“an be moved from one place to 
another without affecting any of 
the locators. In mating the nose 
section to the constant section, 
the nose is positioned from nose 
landing gear fittings by a loca- 
tor which duplicates that in the 
nose buck. A cradle for verticai 
and horizontal adjustment is lo- 
cated at the position at which 
the nose and constant section 
join. The tail section, which 
also has an adjustable cradle, is 
located in the constant section 
fixture by plates attached to 
horizontal stabilizer fittings. 

In the center of the constant 
section fixture is a rectangular 
frame with four bushed holes 
fom which wing attach fittings 
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Picture-frame type fixture 
used in building outer wing 
panels. It is made of 10 and 
14 in. heavy-wall steel mem. 
bers. 





(Below) Beltframes for the 
Convair 240 are made on 
Erco assembly fixtures fabri. 
cated from aluminum alloy 
sheets on which master lay. 
outs have been reproduced by 
a photographic __ reflection 
process. This method pro- 
duces exact copy, saves con- 
siderable time and eliminates 
virtually all production re. 


work. 
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Forming the beltframe is accomplished with a forming machine which, 
by means of air pistons of various capacities, pulls the metal over 
forms to shape it to close tolerances. 
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are located. To insure interchangeability, this frame 
is coordinated with the wing buck locators by a mas- 
ter gage. Locators in this fixture also position the 
two main stringers above and below the windows and 
the escape hatch longerons. Locators along the 20-in. 
diameter pipe position the two main longerons, in addi- 
tion to cradling the ship following application of the 
lower panels. 

2. FUSELAGE NOSE SECTION FIXTURE—The fuselage 
nose section fixture is used to assemble the pilot’s 
cabin floor and nose wheel shear beams sub-assembly 
(which contains nose wheel landing gear attachments), 
the pilot’s enclosure, bulkheads, beltframes, longerons, 
skin-stringer panels, and the nose cap. Fuselage belt- 
frames and skin-stringer panels are generally assem- 
bled and riveted on automatic Erco indexing fixtures. 
These fixtures are fabricated by trimming, drilling. 
slotting, and stiffening aluminum alloy sheets on which 
engineering master layouts have been reproduced by 
the photographic reflection process. 
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Basically, the fuselage nose buck is constructed with 
a self-supporting base having a 20-in. diameter pipe 
for a backbone, ten-in. diameter pipe for ribs and side 
members, and eight-in. diameter pipe for uprights. 
Overarms, counterweighted in such a manner that one 
man can operate them, are built of three-in. diameter 
pipe rolled into a radius and split on the center line of 
the fixture. When the two halves of the overarms 
join, a taper pin is inserted to insure their relation- 
ship. Each half of the overarm carries bulkhead or 
beltframe locators. Each bulkhead or beltframe is 
positioned by four locators, three contour locators and 
the one at the top vertical center line for locating the 
bulkhead or beltframe by a tooling hole. 

The landing gear is located by four refractable pins 
that control the fitting locations station-wise, half 
breadth, and water-line dimensions. These pins re- 
main until the nose is ready to be taken from the 
buck. The buck is equipped with retractable locators 
for the sills, the longerons and the nose cap, and for 
cradling the nose after lower skin 
segments have been installed. After 
the ship has been cradled, the over- 
arms are opened and remaining skin 
segments applied. Each skin panel 
has its individuai skin-stringer as- 
sembly fixture except the lap string- 
er, which is installed as a loose piece 
in the buck to provide correct spac- 
ing of bulkheads and beltframes. A 
dummy passenger door is positioned 
to insure interchangeability of hinge 
points and latches and to make cer- 
tain the door opening is correct in 
size for subsequent weather sealing. 

3. FUSELAGE TAIL SECTION FIXTURE 
—The fuselage tail section fixture is 
similar in appearance to the nose 
buck except for the base, locates and 
assembles bulkheads, beltframes, 
(Turn to page 60, please) 


(Top) Shown here is a 10-ton 
capacity air hoist lowering a 
stretch form to a stretch press. 
Air cylinders are located along 
each side of the press for 
holding the metal in place as 
the high pressure is applied. 





In this photo, the fuselage is 
being lowered to the wing sec- 
tion. An assembly worker is 
stationed at each of the four 
attachments points. The wing 
section is positioned by means 
of hydraulic jacks located out- 
board of the carriage. 


























Tailor-Made Cars 
by Teletype 


Production Scheduling at Dodge Plant of 
Regular Equipment and Various Combina- 
tions of Body Types, Colors, Accessories 
and Other Options Handled Through Two 


Main Transmitters Directly Connected to 


17 Key Stations. 


By Joseph Geschelin 
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(Left) Sample of card 
for processing in the 
teletype machine and 
transmitting to the re- 
ceiving stations in vari- 
ous parts of the plant. 


(Below) Here is the 
central scheduling sta- 
tion with its two tele- 
type machines. The 
cards in front of the op- 
erator are car building 
specifications issued by 
the planning depart- 
ment 


— for those concerned with planning 
motor car production schedules few 
people realize the many combinations of 
color, accessories, body styles, and other 
options such as gear ratio, steering gear, 
etc., represented by an average day’s output 
of the final assembly line. An excellent ex- 
ample of modern practice is found at Dodge 
Main, division of Chrysler Corp., in many 
respects typical of how this job is done. 
Scheduling of the final assembly line and 
its component feeder lines is done from a 
central dispatching office containing two 
main transmitters. Dodge uses the tele- 
type system, the transmitters being directly 
connected to each of 17 key stations in the 
plant. In considering the operation of 
scheduling it must be borne in mind that 
although parts and sub-assemblies are made 
by mass production methods, the final car 
is actually a tailor-made product built ex- 
actly to the requirements and specifications 
of the customer. His order specifies the 
body type, color combinations, trim, acces- 
sories, and a choice of such optional equip- 
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To show a typical receiving station, here is 
the teletype receiver at wheel scheduling. 


special form used in the transmitter 
(see sample card). As the cards are 
typed by the operator, the information 
is transmitted simultaneously to each 
of the 17 receiving stations. Each 
card is given an arbitrary “Job Num- 
ber” which appears in the upper left 
hand corner. 


As the message is received the 


nnin 

foe operator at each station uses the card 

ns of to select and identify the part for the 
other specific car, the card being securely 
gear, ment as may be offered. All of this must be built into affixed to the chassis frame or trimmed body or engine. 
utput a specific car while it is moving on sub-assembly or Thus identified the selected parts are placed on their 

nt ex- final line conveyors. conveyors in the same sequence as the job number. 

lodge The process starts with master cards for each car Hence one can visualize a stream of bodies moving to 

many to be produced during the course of the given day, the body drop, chassis moving on the final line, fenders 
ena these being prepared by the planning department in and other sheet metal, axles, steering gear, etc., flow- 

2 and accordance with instructions from the distribution ing from the point of origin to the final assembly line. 

om a department. These cards are delivered to the central Each of these conveyors selects a path which ulti- 
twe transmitters, in the required order of precedence, the mately reaches the assembly line at the point of 
tele- information then being transferred by typing the (Turn to page 44, please) 

ectly 

1 the 

x t hi nd : 

“| Italian Ninfea Car Equipped with 
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Radial Engine and Front Drive 


LIGHTWEIGHT Italian five-passenger car, the Ninfea, 
which is built by O.P.E.S. in Turin, utilizes a special 
frameless construction and a unique radial three-cylinder 


air-cooled engine with front-wheel drive. The body, a 
rigid box-like structure, is used as the frame; and the 
engine, clutch and transmission, as shown in the ac- 
companying photos, are mounted in a stamped-plate 
frame which is joined to the cantilever spring and the 
body at a point above the transmission casing. 

The three-cylinder engine develops 20 hp at 3600 rpm 
with a displacement of 42.8 cu in. and a compression 
ratio of 6 to 1. Bore is 2.56 in.; and stroke is 2.76 in. for 
one cylinder, and 2.79 in. for the other two. Valves are in 
the head. 

The differential is placed between the friction clutch 

and the transmission, with 


(Above) Front view of 

the engine and suspen- 

sion of the lightweight 
Ninfea. 


(Below) This rear- 
quarter view of the 
Ninfea’s front end 
shows the cantilever 
spring and planar sus- 
pension system. 


power transmitted to the 
front wheels by two short 
shafts. Four speeds forward 
and one reverse are provided. 
Shifting is accomplished by a 
lever on the steering post. 
Front suspension is by 
(Turn to page 96, please) 
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vide air-pumping action, is one of the most prom- 

ising new developments in aviation. It has been 
proved completely satisfactory for the cooling of recip- 
rocating engines both theoretically and by a substan- 
tial number of experiments and practical installations, 
and it accomplishes this job at an astonishing reduc- 
tion in cooling drag and power. Certain installations 
actually provide increased thrust for propulsion 
purposes. 

The system is now finding application to production 
aircraft and experts agree that its use will expand in 
the coming months to predominance over existing 
methods. Of additional interest is the fact that its ad- 
vantages are applicable to the automotive field and to a 
wide range of applications where power-plant cooling 
is difficult either through critical temperatures or 
excessive power losses. 


J: ejector cooling, utilizing engine exhaust to pro- 


CARBURETOR DUCT 
ALTERNATE AIR FLAP 


CARBURETOR AIR 
DUCT oa 


Pais 


OIL COOLER 
DUCT ENTRY 


Exhaust Jet |( 


Jet ejector cooling accomplishes the identical pur- 
pose of forward airspeed in an aircraft power plant 
installation, although in a radically different way. It 
therefore provides adequate cooling for an airplane or 
other vehicle while standing on the ground or moving 
at low forward speed. Engine cooling requires a fluid 
flow across the heated cylinders in such a manner that 
the heat is transferred from the cylinders to the fluid 
and, subsequently, dissipated into the atmosphere. Con- 
ventional aircraft cooling systems create a pressure 
differential across the engine through the use of the 
ramming effect of the incoming air. This low-pressure, 
high-velocity air is 
slowed through 
tight cylinder baf- 
fles into stagnation 
aft of the engine 


: Exhaust ejector system on the 
at higher pressure. 


Convair-240 airplane. 


fn EXHAUST STACKS 


EJECTOR OPENING 
AUGMENTOR DUCT 


ANTI-ICING DUCT 
DIFFUSER FLAP 


IL COOLER DUCT FLAP 


OIL COOLER 


ACCESSORIES COMPARTMENT 
COOLING AIR ENTRY 


34 





AUTOMOTIVE INDUSTRIES 











ur- 


ant 

It 
or 
ing 
uid 
hat 
uid 


1re 
the 


the 














es . or 














ee Oe ed 


COOLING AIR INLET 





Cooling l- 


























—> 


YA 


COOLING FAN AND FLYWHEEL 
COOLING AIR SHROUD AND BAFELE 




















Lit I a z 
iS = 
COOLING AIR 
EJECTOR OUTLET 
ENGINE EXHAUST 





The jet-ejector cooling system used on the Bell model 42 

helicopter. In this design the ejector is supplemented with 

a fan to provide full cooling. This cooling fan also serves 
as a flywheel. 


A circumferential slot aft of this 
point decreases this pressure 
and increases the air velocity by 
passing it through a restricted 
opening into the airstream. Cowl flaps, however, 
achieve this fiow by stalling the flaps, thereby created 
drag increases and consequent expenditure of engine 
power. Jet ejector cooling creates these conditions 
faithfully by creating a low-pressure area forward of 
the cylinders and a high-pressure area aft of the cyl- 
inders. In effect, the conventional engine cowling 
“pushes” the air through; the jet ejector system 
“pulls” the air through. 

The purpose of the jet ejector is to induce a flow 
of low-pressure air into a region of high-pressure air. 
This is accomplished by using the engine exhaust flow 
as the energizer for the action. A simple nozzle is 
placed directly aft of the end of the exhaust pipe. 
The high-velocity, low-pressure exhaust stream in- 
duces a flow of air from the surrounding region, 
which is at a higher pressure than the exhaust stream. 
Aft of the nozzle inlet is a short. portion of nozzle 
which mixes the two streams, converts a portion of 
the exhaust velocity into pressure and a portion of the 
air pressure into velocity, the resultant being an 
efflux of mixed gas and air. The divergent portion of 
the nozzle expands this efflux to atmospheric pressure 
by converting all of the stream velocity into pressure. 
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The total result is a pumping ac- 
tion on the original air in such 
a manner that a continuous flow 
is induced. By proper design of 
the system and its operation un- 
der specified conditions, the 
efflux may be made to exit at a 
higher pressure than the surrounding air, resulting 
in a net thrust on the system. 

Jet ejector cooling answers most, if not all, of the 
historic aircraft engine cooling problems. Chief of 
these has been the difficulty in providing adequate 
cooling to the engine on the ground or climbing at high 
power output. Both of these conditions are critical, 
the former due to lack of sufficient airflow at low or 
zero forward speed and the latter due to a combination 
of low forward speed and high engine cylinder tem- 
peratures. Adequate provisions for these two condi- 
tions most often result in excessive cooling at aircraft 
operating speed and altitude. Jet ejector cooling pro- 
vides the solution to both of these operating condi- 
tions due to its complete independence of the forward 
speed of the airplane. Certain tests, as a matter of 
fact, have revealed that jet ejector cooling is almost 
independent of ram pressure at the high speed end of 
the scale. By thus providing adequate engine cooling, 
the jet ejector permit higher power from the engine, 
decreases fuel consumption, increases the time be- 
tween engine overhauls and decreases the likelihood of 
piston failure and the breakdown of the oil film between 

(Turn to page 74, please) 
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Speed R. vend 


Two factors made possible the 623.8 
mph speed record of the Lockheed 
P-80R—aerodynamic redesign and add- 
ed power. A thinner wing section was 
used, which reduced drag and, more im- 
portantly, raised the critical compressi- 
bility speed to a value somewhere above 
that of the speed attained during the 
passes over the course. New flush-type 
air inlets are fitted in the wing roots. 
The engine is the new Allison Model 
400, which produces 4600 lb of thrust, 
has a specific fuel consumption of 1.12 
Ib per lb-thrust per hr and weighs 1735 
lb. 


Det Snmpressions 


The long-secret Muroc Army Air 
Base in California was revealed to mem- 
bers of the aviation press last month 
with a flying display of the latest Army 
and Navy jet aircraft. Your Air Briefs 
editor was impressed with the initia- 
tive of the services and the industry in 
“going ahead” with multi-jet bombers, 
but equally impressed with the consider- 
able development work lying ahead on 
the types. The North American XB-45 
four-engined jet bomber and the same 
firm’s XFJ-1 Navy fighter were easily 
the most impressive of their types 
shown in speed, maneuverability and 
tactical qualifications. Both have been 
ordered in quantity and this decision 
was fortified by the demonstration. 

Also impressive was the Douglas 
XB-43,a twin-jet version of the famed 
Mixmaster, which, despite its awkward 
appearance, proved fast and maneuver- 
able. The sleek and seemingly “per- 
fect” Consolidated-Vultee XB-46 proved 
comparatively slow. The Vought 
XF6U-1 Pirate presented an attractive 
appearance with its smooth “Metallite” 
skin, but was not exceptionally fast. 
The Northrop N9M (1/3 scale model of 
the XB-35, which was laid up for re- 
pairs in the hangar) flying wing as- 
tonished the visitors with its odd ap- 
pearance, but obviously satisfactory fly- 
ing qualities. As a preview of next 
year’s production models, the show was 
memorable, but the salient fact that we 
have only ONE of each of these types 
is indicative of the job ahead if we are 
to have a jet air force soon. 
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by Robert McLarren 


R. a | i ft 


Both the Bell XS-1 and the Douglas 
D-558 sonic research airplanes were 
flown at Muroe as graphic evidence of 
this nation’s progress in highspeed 
flight ranges. The X'S-1 was dropped 
from its Boeing B-29 “mother” plane 
at 22,000 ft and made a flight lasting 
some 20 min with each of the four 
rocket engines fired in sequence. Chal- 
mers “Slick” Goodlin piloted the tiny 
craft at 600 mph, drawing away readily 
from an accompanying Lockheed P-80 
during the demonstration. The 20-flight 
provision of Bell’s contract has now 
been complied with and the serious re- 
search phase of the program under 
guidance of the National Advisory 
Committee for Aeronautics is now un- 
der way. The Douglas D-558 proved a 
conventional, easy-to-handle aircraft 
with impressively sleek lines and a 
business-like approach to the problem. 
It is powered by a G-E TG-180 turbojet 
engine, permitting takeoff and taxiing 
under its own power. Although flown 
at only about 350 mph during the 
demonstration it appears thoroughly 
capable of sonic speed and easily the 
fastest aircraft now flying in the nation. 


Wright bet oF 


The new Wright gas turbine engine, 
now in assembly line production with 
no data yet released for publication 
other than the fact that it will develop 
an output equivalent to the 8800 horse- 
power of a B-29, will be flight tested 
in the nose of a special Boeing B-17. 
The new Wright laboratory at Wood- 
Ridge, N. J., is now in operation and is 
claimed to be the largest laboratory 
ever operated by private industry for 
governmental research. Customer for 
the engines has not yet been announced 
but it is assumed to be the AAF. 


2.36 in P. Be SR 


“They said it couldn’t be done, but 
we’re doing it!” That is the general 
feeling of the Fort Worth (Texas) Di- 
vision of Consolidated Vultee with 
reference to the production line on the 





world’s largest bomber. The ney 
B-36A, of which 13 are now on the fing] 
assembly line with 87 to follow at one 
per week after acceleration to this 
figure, has been redesigned into a num. 
ber of major assemblies, replacing the 
single-unit fuselage and wing of the 
prototype XB-36. The new four-wheel] 
main gear assemblies will enable the | 
160-ton giant to operate from any field 
capable of accommodating the Boeing | 
B-29. The size and weight of the bom. } 
ber posed innumerable production prob- 
lems. Following mating of major | 
assemblies, overhead cranes cannot be 
used so the landing gear is installed 
early in the process to permit support- 
ing the craft as it moves along the line. 
The 230-ft span requires canting the 
bombers in the 200-ft wide assembly 
building. What might appear a major 
problem (the 46-ft 7-in. height of the 
fin in a 44-ft unobstructed height) has 
been easily and simply solved. The bom- 
bers are so located that each station 
places the tail in a between-truss posi- 
tion. When the airplane must be 
moved, the nose is jacked up on a mo- 
bile dolly, thereby lowering the tail and 
permitting the plane to be moved down 
the line. First delivery is scheduled for 
this month with the order for 100 due 
for completion by June 30, 1949. 








, oe P. vodactia 


Australia is now in quantity produc- 
tion on Rolls-Royce Nene turbojet en- 
gines, DeHavilland Vampire jet fight- 
ers, Avro Lincoln four-engine bombers 
and Avro Tudor transport planes, all 
for the government. Upon completion 
of current commercial air mail con- 
tracts, the government will take over 
all air mail routes. 


Flying Wing > 

John K. Northrop, in his delivery of 
the 25th Wilbur Wright Memorial Lec- 
ture in London, revealed that the XB-35 
is only another step in what promises 
to be a long progression of all-wing air- 
craft. In comparison with conventional 
aircraft, the Flying Wing flies 7-15 per 
cent faster, requires 20-30 per cent less 
power, has 41-60 per cent less drag and 
can fly 30-50 per cent farther. He re- 
vealed numerous teething troubles of 
the design (including an inadvertent 
upside down flight of an early model 
which continued under perfect control 
even after the pilot had jumped by 
parachute!) as well as numerous in- 
herent problems of the design that will 
always require special controls and de- 
sign techniques. The counter-rotating 
Hamilton Standard propellers of the 
XB-35 are now being replaced by 
single-rotation Curtiss designs, requir- 
ing extensive reworking of the engine 
and propeller shaft gear boxes. The 
jet-propelled YB-49 should be flying 
this fall. 

(Turn to page 92, please) 
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New Fuel Nozzle 
Utilizes Compressed Air 


FUEL nozzle for gas turbines, recently perfected by West- 
A inghouse Research Laboratories, utilizes the flow of low- 

pressure compressed air to provide a solid cone fuel 
spray. The new nozzle, which is said to perform effectively 
pelow the drizzle point of a conventional nozzle, will be used on 
the new 2000 hp gas turbine generator set now under experi- 
mental development at the Westinghouse South Philadelphia 
Works. It is intended for locomotive, marine and utility appli- 
cations. 

The nozzle, shown in the accompanying photo, contains six 
tiny air-ducts cut at an angle in the atomizer. A small flow of 
relatively low-pressure air, less than one cfm, passes through 
these ducts, collides with the incoming fuel supply, and dis- 
perses the heavy oil into droplets the size of fog particles. 


(Above )— 


(Left )— 








This high-speed photo contrasts the spray of a conventional mechanical 
nozzle (left) with that produced by the new type developed at the Westing- 
house Research Laboratories. 


Both nozzles are under five psi pressure. 


Plastic scale model of Westinghouse fuel atomizer for gas turbines. Com- 
pressed air, forced through the small passages, collides with the incoming 
fuel and breaks it up into a fine spray. 


Ame Welding Modities Flaptrack 


STANDARD flaptrack used by 
A Consolidated Vultee Air- 

craft Corp., San Diego, on a 
number of its different type air- 
planes was adapted to the special 
requirements of the new Convair- 
240 by the method illustrated, ac- 
cording to the Lincoln Electric 
Co., Cleveland. The fixture shown 
exactly positions the standard part 
for are welding on a holder plate 
attachment. The flaptracks are of 
molybdenum steel, highly heat 
treated. Stainweld A5 electrode is 
used, and five skip-welds, approxi- 
mately 3% in. apart are made. The 
Convair-240 has five flaptracks for 
each of its two flaps, all of which 
are heavily loaded. By this appli- 
cation of are welding, the com- 
pany was able to re-work a stand- 
ard part in stock and was saved 
the expense of making a newly- 
designed flaptrack. 
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Light-duty canopy express 

of the new GMC line of 

gasoline engine trucks. 

This model is available in 

a 116 or 137 in. wheelbase, 

and in capacities of 4 and 
1 ton. 





Light and Medium Duty 


Line of Trucks|- 


FC Series Consists of Variety of Body Types, Special Milk 





Delivery Chassis and Tractor Group, with GVW Ratings 
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from 4600 to 20,000 Lb. COE Models Ready Soon. | 
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The new line of light and medium-duty models fea- 
ture all-steel cabs with increased comfort and safety. 

The deluxe cab, pictured here, introduces the rear Pi 
quarter windows which, in combination with the 
larger rear center window, is said to increase rear 

vision by 137 per cent. 
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New GMC stake truck. it 
is available in nine models : ML 2. ~< 

of 125% in., 137 in. and : eee 
161 in. wheelbases, in ca- 
pacities of 4%, 34, 1% and 
2 tons. 
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HE GMC Truck and Coach Div., General Motors 
Corp., has brought out its FC line of light and 
medium-duty gasoline engine trucks featuring 
many mechanical improvements, enhanced eye appeal 
and increased driver comfort. As shown on the speci- 
fication chart, the line consists of a variety of body 
types in a range of capacities, including pickups, 
canopy express, panels, suburbans, stakes, platforms, 
special milk delivery chassis, chassis with cab and a 
special tractor group. 
The GMC Truck and Coach Div. also states that a 


Sptroduced ly GMC 


new line of C-O-E models will be released shortly, 
incorporating all of the mechanical improvements de- 
scribed here. 

Three standard GMC valve-in-head engines, greatly 
improved for postwar application are used in this line. 
These are: the 228, the 248, and the 270, a larger dis- 
placement engine replacing the previous power plant 
on some of the models as noted. 

The FC-100 series 1%4-ton and FC-150 series *4-ton 
models with 4600 Ib and 5800 lb rated GVW respec- 
tively use the 228 cu in. engine, longer front springs, 
and steering gear ratio 
increased from the pre- 
vious 19.8 to 1 to 26.2 to 
1. On FC-150, full float- 
ing rear axles having a 
ratio of 4.57 to 1 replace 
the former semi-floating 
type. 

On the FC-250 Series, 
GVW has been increased 
from 7000 to 8800 lb. 
This group uses the 228 
cu in. engine, 45 x 2 in. 
front springs, and front 
brakes upped to 12 x 2 
in. The heavier front 





ilk GMC Gasoline Truck Specifications axle carries a rating of 3500 Ib, con- 
an Maximum Nomina erie Boy trasting with the former rating of 2000 
eelbase ating atin up to: ength i id i i ; 
gs sea, T¥P8 and Mode = (le) a db) (ny lb. Steering gear ratio is raised to 26.2 
ickup i i 
|. 116 aii \4 “ss “, to 1. Rear springs are an inch longer 
| FC-102 pote ana sane: 1254 4,600 Vp 1430 ™"% and are of progressive type. A new 1% 
el. . RUTTER eee /4 ’ /4 72 . . . . 
oft. scan 137 8,800 1 4885 9 ton, four-speed transmission is installed. 
A Os a, 116 4,600 y, 1175 7 These models are fitted with hypoi 
FC-101 de luxe.......... 116 4/600 A 1175 7 v , ' apie pstesteione 
| eae 137 8,800 4550 9 axles having a ratio of 5.14 to 1 and have 
- dict : 4 ° 2 
Be. ” banjo type housings. Standard wheels 
hele aa 9, Med 2 = : are 17 in.; 18-in. wheels are optional 
een A : h 224 7 os Siete 
SOME........0. ihe 
elite al = Be i“ po : A new model, the FC-280, replaces the 
ro stetesesereeetens 16 11,688 M3 see ¥ former 300 and carries a GVW rating of 
FC-351 HO hes 137 18,000 2 8170 2 11,000 lb. This model, equipped with the 
ee oe wae ’ 2 . . : 
off C-388 BEES a: 161 15,000 2 8950 12 228 cu in. engine, has a front axle rating 
Ee eee 137 8,800 1 4620 9 of 3500 Ib and steering gear ratio of 
RD ss sceunes 137 11,000 11% 6420 9 . 
——_ ae 161 11,000 1% 6250 12 27.7 to 1. It comes with a four-speed 
fo-0........... cae, 137 13,000 114 7820 9 tr call dah id le of 
FC-361 SES. eae 137 15,00 2° 9420 9 ransmission and a hypoid rear axle o 
2. Saesiaee bs ge We oe 2 5.43 or 6.17 to 1 ratio with a load rating 
FC-101 rr ee 116 4,600 \% 1155 7 of 9000 Ib. 
FC-101 do hate........... 16 4.000 12 1155 z The FC-300 Series is rated 13,000 lb 
g f0-288 de luxe....... 137 8,800 1 4490 9 GVW and is fitted with the 248 cu in. 
eres 116 4800 \, 1020 7 engine, replacing the 228 formerly used. 
Maximum Nominal —_ Body Load Front springs are 45 x 2 in., and steer- 
Wheelbase GVW Rating Rating Space Number of . Ree Oe ae 
__ Typeand Model (in.) (1b.) (ton) (ft). Cases ing gear ratio is increased to 27.7 to 1. 
Special Milk Delivery Chassis j i i 
FC-251 DEN Pee 116 8800 1 6 30 to 40 The rear-axle track 1S two In. wider, and 
ce ee eee 1251/4, , he 3 1 8 50 to 60 auxiliary rear springs are standard. The 
Maximum Maximum Allowable moi . * : ; 
Wheelbase GVW Rating Body, Equip. and Load hypoid rear axle with a ratio of 5.43 or 
ae ox and Model (in.) (Ib.) (Ib.) 6.17 to 1 has larger wheel bearings and 
See 18,000 12°00 axle tubes. The two-speed: ee 14. Se 
I eG ee ig eae 137 20,000 13,600 tional. 
a Maximum Combined Nominal The FC-350 Series with 15,000 lb GVW 
i Wheelbase Cab to Axle Gross Weight Rating : ‘ “ 
| ™ Type and Model (in.) (in.) (Ib. (ton) rating has the 248 cu in. engine, replac- 
4 ¢ c tode . 
_ FC-307 eo 137 60 22.000 1% ing the former 236. The front-axle track 
EL RAS 1 22,000 11 
j , eae ceaipen 161 84 22,000 3 (Turn to page 88, please) 
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Steam for 
Buses 


k. B. NEIL’s paper 
on the steam engine for buses finally 
brought out in the open something 
which has been under cover for the 
last year or more. The adoption of 
automotive design practice, the avail- 
ability of new materials, and a studied 
research of the thermodynamics of 
steam power—all have combined to 
create a renaissance of interest in a 
phase of automotive activity long dead. 
Apparently the principals backing this 
enterprise — not yet disclosed — have 
reason to believe that certain bus pro- 
ducers are ready for steam right now. 


Heavy Duty 
Gearing 


Ts a 


high batting average as one of the 
foremost research men in his field, J. 
©. Almen of General Motors Research 
presented a review of work done in 
studying the design of heavy duty 
gearing with particular reference to 
aircraft gears. Of more than passing 
interest was his comment that aircraft 
gearing falls short of the performance 
of motor car and truck gearing. 
Usually people like to think of aircraft 
practice as being far in advance. Al- 
men’s talk was presented from notes 
and slides since the paper had not yet 
been written. It will make good read- 
ing when finally off the typewriter. 


500 Mile 


Race 


EERE 
the two front drive cars designed and 
built by Lou Moore came in first and 
second, Mauri Rose making but one 
pit stop while Holland made two. 
Among the other cars, tire changes, 
particularly at the front were quite 
frequent. Oil line and gasoline line 
failures took their toll. The much 
heralded Mercedes did not finish—a vic- 
tim of a broken piston which for- 
tunately cracked at the skirt without 
causing extensive damage to the en- 
gine. Otherwise there were several 
magneto failures, one timing gear 


chain, only one failure of an axle or 
transmission, and one radius rod fail- 
ure. 
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‘Observations 


hy Joseph Geschelin 





Decision on 
Polaroid 


engi- 


neers have been looking for improve- 
ment in headlamps for many years, the 
sealed beam lamp remains the best an- 
swer to date. In the background has 
been an impressive period of develop- 
ment of the Polaroid system which has 
undergone some major improvements 
since its introduction. The question 
now is whether or not Polaroid will be 
adopted by the industry and its use 
enacted into law. 

Although nothing has appeared in 
print, in recent months a comprehen- 
sive demonstration was held on the 
GM Proving Grounds. Engineers have 
driven cars equipped with Polaroid for 
hours, at night, as drivers and pas- 
senger-observers. We learn, unoffi- 
cially, that the stage is set for a simi- 
lar demonstration before the group of 
motor vehicle administrators whose 
reaction will have an important bear- 
ing upon state legislation. 

Briefly this is the present status of 
Polaroid so far as we can learn. The 
first problem is light intensity on the 
road. Since polarization of light re- 
duces the effectiveness of the light 
source, the intensity of headlamps has 
been increased progressively to the 
point where it takes a 125-watt bulb 
and that may not be enough. To sup- 
ply that much energy the electrical sys- 
tem of the car must be greatly in- 
creased, marking a sizeable added cost 
per car. 

It was thought originally that the 
optical system should be composed of 
a polarizing lens and a Polaroid wind- 
shield. Since the cost of the windshield 
would be high, later thinking has been 
to use a simple Polaroid viewing screen 
on the sun visor. This has several ad- 
vantages apart from lower cost. If the 
windshield were entirely of Polaroid, 
the driver’s view of the road under 
most conditions except in strong sun 
would be quite obscured. Even in night 
driving it would be better to look 
through plain glass except while sub- 
jected to on-coming Polaroid beams. 

With the increased intensity of the 
Polaroid headlamp, there is a_ possi- 
bility that it will dazzle front and rear 
seat passengers who may view the 
light through clear glass. There will 
be the same effect upon the drivers of 
cars not equipped with Polaroid view- 
ing screens. Consequently, it mav be 
necessary for all cars, at least those 
that drive the highways at night, to 








be fitted with a Polaroid screen. Fy. 
thermore, the driver of a Polaroid ca; 
may require a viewing screen at thf 


side to shield his eyes from cars com. | 


ing at the side. 

It all adds up to a considerable prob. 
lem—and the prospect of an important 
increase in cost. But the need is g 
serious one and by all accounts Po. 


laroid offers the only solution if we § 
On the other © 
hand, it is hoped that the matter wil § 


disregard the economics. 


be resolved by engineers and manage. | 
ment rather than by political ex. 
pediency. In the orderly process, if] 
the industry through the AMA decides 
that Polaroid is essential and practical; 
and if, following such decision, the mo- 


tor vehicle administrators are sold on @ 


the idea as in the public interest, then 
and only then should legislative action 
be taken. 


Small Output 
Gas Turbines 


N SEVERAL 00- 
casions in recent years we have com- 
mented on the gas turbine as a poten- 
tial automotive power plant, although 
at the time no one had built units smal] 
enough for the purpose. We learned 


recently that a number of organiza- § 


tions in the aircraft field have given 
the matter attention and have actually 
built gas turbines from 100 to 250 hp. 
for private plane use. That is the type 
of power plant that could be of in- 
terest for motor trucks and buses. 
However, the gas turbine still requires 
a great deal of practical development. 
The small units run all right but their 
fuel economy is terribly poor judged 
by road transportation standards. Un- 
less economy can be greatly improved 
the gas turbine at this stage can hard- 
ly be considered as competition for 
Diesel or gasoline engines. 


V-3 


Engines 


-_ every 


passenger car builder in the industry, 
with little exception, has been playing 
with V-8 engines. One of its merits is 
a short crankshaft—an advantage in 
rigidity with increasing compression 
ratio, and offering compactness if en- 
gines move to the rear. Of course, 
there is nothing startling in a move to 
V-8’s. Ford has used V-8 for many 
years and is reported grooming a new 
series of larger output engines for the 
next season. Cadillac has had a V-8 
for many years. The Oakland car had 
a V-8 engine just before it became 
Pontiac not so many years ago. And 
there was a spell when Olds produced 
the Viking 8. Of course with the pas- 
sage of years, the industry has learned 
how to build V- 8’s better than ever be- 
fore, and at less cost. 
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| Bantam Tandem Axle Model 


Features Intra-Axle Torque Tube 


A NEW series of standardized truck-trailer models, 
developed by the American Bantam Car Co., But- 
ler, Pa., features a “free-floating” type of spring sus- 
pension and tandem axles with a tubular steel torque 
member mounted between them. As shown in the 
photo, the four high-capacity springs are mounted on 
axle journals in a manner that permits free forward 
and backward action without distorting their proper 
load-carrying position. The intra-axle torque tube is 
cushioned in rubber and prevents braking forces from 
being transferred to the second axle or through the 
springs. Thus, it is claimed, load transfer, wheel 
bounce and brake chatter are eliminated. Adjustable 
radius rods are provided for axle alignment. The axles 
are supplied by the Standard Forge and Axle Co., 
Montgomery, Ala. New Bantam models include vari- 
ous body styles, lengths and capacities, and chassis. 





Supersonic Wind Tunnel 


mesic placed in operation at North American 
Aviation, Inc., is a supersonic wind tunnel which 
is said to be the first of its kind in the West Coast 
aircraft industry. The company is using the tunnel to 
accelerate its program of research and development in 
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supersonic guided missiles. Nozzles have been de- 
signed by North American engineers to permit tunnel 
operations at Mach numbers from 1.25 to 3.25 (corre- 
sponding to sea level velocities of from 950 to 2500 
mph). A complete Schlieren optical system is being 
used to allow visual and 
photographic records to be 
taken of the shock wave pat- 





tern in the air stream 
around the test models. 

The unique feature of the 
tunnel is an adjustable air 
diffusing mechanism in the 
exhaust section which it is 
claimed, permits a higher 
air speed for a fixed initial 
air pressure used than any 
other tunnel in the United 
States. Air supply for the 
tunnel is obtained from the 
plant compressed air lines, 
and after filtering and dry- 
ing, the air is expanded 
through the test section, 
which is 1.75 by 4.5 in. in 
dimension. Basic reasearch 
also is being done on air- 
foils. 


41 


















































Experimental 





N experimental suspension sys. 

C1) A tem, developed by Opel in Ger. 

many just prior to the war, 

aimed at improving the riding quali. 

ties, roadability, and steering of cur. 

rent designs through the elimination 

of undesirable torsional moments on 
the car and its roll-center. 

The system has individual front 
wheel suspension, with the axis of 
the wheel carrier arms intersecting 
at a point below and ahead of the 
solid rear axle, which point is also 
the anchorage for the forwardly con- 
verging radius rods from the rear, 
The rear suspension consists of a 
coil spring at each side, transferring 
its load to the radius rod. Each coil 
spring is naturally inclined so that 
its axis is normal to the radius rod 
under static conditions. Extensions 
of all spring centers meet on a ver- 
tical line passing through the car’s 
center of gravity, as shown in Fig. 1. 

Thus, all outside forces torsionally 
2) stressing the roll-center and the car 
are eliminated. 

When a car is rocked sideways and 
photographed in various positions 
from the front and rear, a neutral 
point of motion is found. Connect- 
ing the front with the rear points 
gives the roll-center, A-B in. Fig. 2. 
Locating the rear spring eyes on this 

roll-center line eliminates the unde- 

3) sirable torsional moment. 
Determining the roll-center with 
the aid of a drawing is illustrated in 
Fig. 3 and done as follows: the per- 
pendicular to the tire center in vari- 
ous up and down positions intersects 
with point Y of the center line of the 





















































Fig. 1—This experimental suspension 
system, developed by Opel, eliminates 
torsional moments on the car by arrang- 
ing the springs so that extensions of their 
centers meet on a vertical line passing 
through the car’s center of gravity. 














Fig. 2—The roll-center of the car is 
shown by line A-B 


Fig. 3—This drawing illustrates how the 
roll-center is determined 
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By Austin M. Wolf, 


Automotive Consultant 


car, that is, a change of tread caused 
by spring action is a factor of roll 
center height. Without tread change 
during spring action the roll-center 
lies on the ground. 


feferring to the spring system 


shown in Fig. 3, the ratio of the 
spring rate for parallel motion is to 
uneven spring motion, at least, as 
tread distance is to the spring cen- 
ter distance. That is, with a normal 
spring rate of 133.6 lb per in. the 
} curve spring rate will be less than 
112 lb per in. In reality, the car 
tries to follow its least resistance; 
it bounces uneven and shows a pro- 
nounced lateral inclination in curves. 
With an independent spring system, 
like the S. L. A. suspension, the 
curve rate is equal to the parallel 
rate. 


Experimentally, the spring sys- 


tem illustrated in Fig. 4 was se- 
lected. The before-mentioned does 
also hold good for this system. It 
must be added that the ratio A to B 
equared becomes manifest. 


The formula of the parallel rate is 


equal to the spring rate. 


The formula of the curve rate is 
of o-oo 
x 2+— X 2 
B B’ B? B’ 
(Turn to page 84, please) 


Fig. 5—The connecting line between the 
pivot points of the front wheel carrier 
arms meet at point X, the intersection of 
the rear radius rods, which is located 
lower than the wheel center. Thus, tor- 
sional moments are eliminated from the 
roll-center, and good understeering is 
obtained 


Fig. 4—Rear spring system of the ex- 
perimental Opel suspension 
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German. Design Eliminates Tor- 


sional Moments on Passenger Cars 




















































































































application, and at this time the parts 
and bodies and chassis have job num- 
ber tickets corresponding to the se- 
quence in which each car is scheduled 
to be built. Not only are the proper 
parts moving in their proper order but 
the conveyors that transport them 
travel at speeds synchronized with the 
speed of the final line. More specifically 
the key stations at Dodge may be noted 
as follows: 


Chassis frames on the second floor 

Beginning of the chassis line on the first 
floor 

Rear axle assembly on the first floor 

Chassis conveyor on second floor 

Engine final line on second floor 

Production office on second floor 

Wheel paint on second floor 

Wheel and tire assembly on second floor 

R.H. Fender storage on fourth floor 

L.H. Fender storage on fourth flcor 

Rear gravel shield on third floor 

Bumper conveyor on first floor 

Cushion trim on third floor 

Two cushion delivery stations on third floor 

Hood delivery on second floor 

Body and fender assembly on third floor 


The master transmitter is located on 
the third floor. Incidentally the listing 
above does not indicate the order in 
which parts are delivered to the as- 
sembly line. 

Let us consider some of the details 
cf the operation. Body fabrication is 
independent of the final line schedule 
since body stampings must be made in 
lots of large quantities. Thus body 
fabrication is a continuous process 





Tailor Made Cars by Teletype 


(Continued from page 33) 


established by the planning depart- 
ment considerably in advance of daily 
production to maintain a uniform flow. 
The same applies to fenders and other 
sheet metal, engines, axles, etc. Com- 
ponent parts production is a function 
of advance planning designed to make 
available the proper balance of units 
required to maintain the daily out- 
put of the final assembly line. 
Similarly the painting of bodies and 
sheet metal and wheels is based upon 
advance estimates by the planning de- 
partment since it is more economical to 
make runs of the same color in advance 
than it is to change repeatedly from 
one color to another. Consequently, in 
the case of painted parts and bodies, 
certain average runs of each of the 
wanted colors are put through and then 
the proper color selected from the bank 
or the line to fill the specification. Thus 
fenders are stored in banks already 
painted in a variety of colors, making 
it an easy matter to select the color 
according to the teletype job number. 
Bodies become subject to final line 
scheduling as they are completed in the 
trim shop ready for the body drop. The 
chassis for a particular body was ear- 
marked some time earlier by selecting 
the proper frame for the chassis line. 
Sheet metal of proper color to match 
the body has been selected and mounted 
on the conveyors in proper order. The 
proper rear axle meets the chassis line, 















the correct engine and its accessorig 
meets the line at the engine installation 
station, the correct steering gear is jy 
proper sequence, etc., etc. 

A distinctive feature of the Dodge 
assembly line is that seat cushions yo 
longer are installed in the trim shop, 
It was found long ago that seat 
cushions took a beating while traversing 
the assembly line, sometimes were 
soiled or damaged, and always inter. 
fered with some of the assembly opera. 
tions. At Dodge the cushions are not 
installed until the car is ready to roll 
off the line, at about the third station 
from the end of the line. To accomplish 
this the cushion trim line on the third 
floor is controlled by the master 
schedule as to the building program, 





































With a registration of over 1600 
members and delegates, the 34th 
Annual Convention of the American 
Electroplaters Society, held in De- 
troit during the last week in June, 
was by far the largest event in its 
history. The technical program 
touched on the latest developments 
in the electroplating field, and in- 
cluded visits to some of the larger 
plating plants in the Detroit area; 
among these was a trip through the 
new Cadillac plating department. An 
outstanding feature of the meeting 
was the Industrial Finishing Exposi- 
tion held concurrently in Detroit. 
Featuring some 135 exhibits, the Ex- 
position covered the offerings of lead- 
ing producers of electroplating, 
metal cleaning, buffing and polishing 
equipment and supplies. 

In the equipment group, one of the 
outstanding exhibits was that shown 
by George L. Nankervis of Detroit, 
giving a pictorial view of the Pontiac 
plating department (to be described 
in an early issue of AUTOMOTIVE IN- 
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Electroplaters Meet and Finishers Exhibit 


DUSTRIES), said to be the largest of 
its kind in the industry. Frederic B. 
Stevens of Detroit exhibited a full- 
scale full automatic return type small 
parts plating machine which is a 
replica of the automatic machine re- 
cently installed at Delco-Remy. Udy- 
lite Corp. also had an impressive lay- 
out of plating equipment and a work- 
ing installation of the Udylite Jr., 
automatic conveyor plating machine. 

Sturgis Products Co. showed its 
line of Roto-Finish equipment for 
wet tumbling, an advanced technique 
which has been widely adopted in the 
industry. Kold-Hold Mfg. Co. an- 
nounced its new line of Platecoil 
linings for a variety of heat trans- 
fer applications. Bullard Co. em- 
phasized its Bullard-Dunn metal 
cleaning process and showed small 
automatic machines of great versatil- 
ity. Hanson-Van Winkle-Munning 
also had some scale models of large 
plating installations of an advanced 
character. 

G. S. Blakeslee & Co. and Detrex 


then the delivery of cushions js duc 
scheduled at two points on the third fab 
floor, determining the order in which 
cushions are placed on the conveyor § f 
which travels from the third floor to — to : 
the assembly line on the first floor. anc 
This briefly is a picture of how pre 
scheduling has developed as a control i 
of mass production assembly, auto. am 
matically selecting out of thousands of the 
possible variations the unique specifica. B on¢ 
tions for a specific tailor-made car. § ge 
Years of experience and applied skills dli 
combine to produce a veritable marvel 
of coordination—rhythm in production B '' 
that results in hundreds of cars rolling § pr 
from the final assembly line each day. | 
ta: 
is 
ha 
siz 
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m: 
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Corp. were among those who showed 
metal cleaning machines. Parker 
Rust Proof Co. had on display its 
latest techniques for protecting metal 
against corrosion. Haveg Corp. pro- 
vided an _ interesting review of 
Haveg corrosion resisting equipment, 
demonstrating applications of the 
product as a construction material. 
Hammond Machinery Builders, Inc. 
and A. S. Campbell Co., Inc. dis- 
played some of the latest develop- 
ments in buffing and polishing ma- 
chinery. Among the industry repre- 
sentatives were Electric Auto-Lite 
with an impressive display of plated 
zinc die-cast parts made for motor 
vehicle producers and a line of bump- 
ers made in its new division at 
Sharonville, O.; Doehler-Jarvis Corp. 
also showed a sampling of its auto- 
motive die casting. Among the mate- 
rials suppliers represented at this 
outstanding exhibition were Inter- 
national Nickel Co., Aluminum Co. of 
America, E. I. duPont de Nemours & 
Co. (Inc.). 
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_ Werte HE Ford Motor Co. has com- 
inter. 


pera. pletely redesigned its facili- 
rent Mties for fabricating radiators 
© roll Band upon completion of the 
tation B project will have what is con- 
pee sidered to be the most advanced 
raster @ mass-production setup known to 
gram, B the art. Apart from the intro- 
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‘al . duction of some unique ideas in 
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or to & to a revamping of the floor plan 
or. and sequence of operations. The 
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ids of | the movement of materials from 
cifica- § one operation to another and, in 

cal. & general, reduces materials han- 
= dling to a minimum from the 
action @ TAaW Material to the finished 


olling @ product. 





Loading and unloading station of the new merry-go-round machine for 
automatic acid dip of radiator cores in the mechanized set-up recently 
placed in operation. The acid bath is at the right in the background. 





1 day. @ Although Ford has the advan- 

tage of high volume, the setup 

is quite flexible since it must 

handle six different types and 

sizes of radiators over the same 

lines. In addition to simplifying 

materials flow, the layout has Baking of radiator cores 

been improved by the adoption de @ home 
owed § of mechanization not only in the this oven. This view 
arker & transportation of materials and shows the detail of the 
a parts but for fabrication lines pt Reith 
pro- § 28 well. l'erhaps the best ex- and out of the oven. 
> of —& ample of this principle is found Temperature recording 

: instruments are on the 
nent, § in the merry-go-round conveyor panel at the right in the 
the § line—now under construction— background. 
— for high speed soldering of up- 
dis- @ Per and lower tanks, piping and 
elop- § Other parts, to the core. When 
ma- § in operation this line will have 
epre- § 47 stations fitted with univer- Interior view of the 
= sally -mounted fixtures, permit- header burning furnace, 
ated ting th ; . shows cores of various 
rotor g the operator to turn the sizes moving on the con- 
ump- § Work freely into every position wage Ay ses ee ae 
GD Rewmchg crust compe | Se eee 
ae € ‘ Ss, e} ns. One of the burner 
sail length and speed are combined units may be seen in the 
this § © give each operator adequate “ee 
nter- § time to do his job. 
oS Most of the new equipment 
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E-16—Press for 
Powdered Metal Parts 


A new briquetting press that extends 
metal powder application to large, ir- 
regular cross-sections has been de- 
veloped by the E. W. Bliss Co., Detroit, 
Mich. Embodying a unique operating 
principle which combines the advan- 
tages of triple hydraulic lower motion 
—floating die table, core rod and 





Bliss No. 309 briquetting press 


stripper—built into a 345-ton mechani- 
cal press, the Bliss No. 309 briquetting 
press produces large, complex powder- 
ed metal parts beyond the size range 
and capacity of available single-action 
mechanical or hydraulic presses, and to 
close tolerances. 

Uniform density throughout the fin- 
ished part is said to be assured by the 
hydraulically controlled floating die 
table and core rod rams, which recede 
against pressure that is pre-determined 
by simple, independent adjustments. 
This has the effect of squeezing the 
powder from the top and the bottom. 

The mechanically actuated slide has 
a 10 in. stroke, which can be adjusted 
to 5 in. This slide carries an adjust- 
able cam which actuates the movement 
of the powder hopper. 

The speed of the slide can be ad- 
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justed from six to nine strokes per 
minute and from nine to 18 strokes per 
minute by adjusting the speed control 
of a variable speed motor. The change 
from the low range to the high range, 
or vice-versa, is made by shifting a dog 
clutch in the two-speed gear box by 
means of an external lever. 

All hydraulic cycles are initiated by 
the mechanical cycle either by contact 
with the die table and core rod or by a 
rotary limit switch except when the 
selector switch is set for “hand” op- 
eration, when the core rod and stripper 
may be moved up or down at will. 

The mechanical cycle can be “inched” 
for set-up, “single-stroked” for tryout, 
or run “continuous” for production. 
The flexible electric timing devices 
make possible many combinations of 
the three lower motions. The table and 
core rod can be kept stationary if. de- 
sired. 

Specifications of the Bliss No. 309 
briquetting press include: Capacity of 
slide, 345 tons; die table, 120 tons; core 
rod, 60 tons; stripper (eject up), 75 
tons; stroke of slide, 10 in.; die table, 
3 in.; core rod, 3 in.; stripper, 6 in. 
Strokes of the die table, core rod and 
stripper are adjustable. 


E-17—High Speed 
Punch Press 


Lempco Products, Inc., Bedford, 
Ohio, has developed a new high speed 
punch press known as the Hypermatic. 
Speeds ranging up to 1800 strokes per 
minute, with stock accurately regis- 


tered, are said to be commonplace, 
every day operations with the new 
press. 


E-18—Gas Powered Fork Truck 








The Hypermatic employs the yg 
of a rotary motion in actuating the 
dies. Four crankshafts are used; the 
upper two, rotating clockwise, driye 
the upper die head while the lower pajy 
of crankshafts, counter-clockwise jp 
motion, drive the lower die head. 

The die members mounted in Lempep 
anti-friction die sets are located he 
tween the two die heads, the punch 
holder being fastened to the upper 
head and the die holder to the lower 





Lempco Hypermatic punch press 


die head. The punches and dies, there- 
fore, have the same rotary motions as 
their respective die heads, closing and 
opening in each cycle of the crank- 
shafts, giving the advantage of cutting 
the stock while it is actually in hori- 
zontal motion (cutting the stock as it 
goes by). 

The stock is fed from right to left 
through friction feed rolls to and 
through a stripper plate which shuttles 
back and forth on a horizontal plane 
with no vertical movement whatsoever. 
Both the punch and die approach and 
recede from the stock, leaving it entire- 
ly free to move from one station to the 
next without interference. 

No conventional flywheels are used 
in the Hypermatic. In effect, it uses a 


This “Yardlift-20°, « 
pneumatic tired, gas 
powered fork truck of 
2000 Ib. capacity, has 
been designed by Clark 
Tructractor, Division of 
Clark Equipment Co., 
Battle Creek, Mich.., for 
inter-plant movement of 
material over uneven 
ground. Its frame is 
suspended at the center 
of the pivoted steering 
axle, permitting the ve- 
hicle to conform to un- 
even surfaces. This is 
said to assure effective 
traction at all _ times, 
and prevent frame dis 
tortion and spring 
breakage. 
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75,000 Chemical Tests 





Every Month at Inland 


Laboratory analysis...not guesswork ...marks each stage 
in production of steel at Inland. The Inland chemical and 
testing laboratories work in closest liaison with the operating 
departments in maintaining rigid control over the chemical 
and mechanical properties of Inland steels. From raw mate- 
rials to finished product, constant analyses keep check on 
every step in the processing of every heat. 


As many as 75,000 chemical tests a month are run in 
Inland’s laboratories in the routine production of steel. And 
research for new and better steels . . . a continuous job at 
Inland ...has resulted in some of the most far-reaching 
advances in modern steel making. 


INLAND STEEL COMPANY 
38 South Dearborn St., Chicago 3, Ill. 


Offices: Detroit, Indianapolis, Kansas City, 
Milwaukee, New York, St. Louis, St. Paul 
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spindle quickly to starting position, 
The lead screw and nut is engaged only 
during the actual threading-in anj 
threading-out operation. 

This new Greenlee relieved-type lead. 
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“flywheel die head” and, at each cut, 
the force required merely subtracts 
from the circular inertia of the heads 
and no perceptible shock load is re- 
ceived by the crank. The wear on the 
crankshafts is, therefore, negligible. 

The crankshafts rotate in anti-fric- 
tion bearings, under oil pressure, at 
both ends of the main housing and in 
the outer bearing brackets. They‘ are 
driven through a transmission of her- 
ringbone gears, meshed twice hori- 
zontally and twice diagonally. This 
geared transmission is completely en- 
closed in the main housing and operates 
in an oil spray. 

At the present time the Hypermatic 
press is being produced in a 10 ton and 
= 50 ton model. 


E-19—Device for 
Lead-Screw Threading 


Greenlee Brothers & Co., Rockford, 
Ill., can furnish a new, improved ar- 
rangement for Greenlee six-spindle 
automatics to handle lead-screw thread- 
ing. It eliminates many secondary op- 
erations and helps speed production on 
work pieces requiring threads with a 
very accurate lead. 

The new threading arrangement is a 
combination cam - and - lead - screw- 
operated mechanism, and can be used 
in the third, fourth, and fifth positions. 
It is available for six-spindle machines 
of 1-in., 15g-in., and 2-in. bar capacity. 

The arrangement incorporates a “re- 
heved-type” lead-screw threading spin- 
dle, which is different in design and has 
several distinct advantages over earlier 
lead-screw equipment designed and 
built by Greenlee for their automatic 
screw machines. 

The lead-screw attachment, itself, 
consists of a threading spindle unit, a 
removable 1 in. OD lead-screw and 
bronze nut, safety shear keys, an out- 
board bearing support, and a yoke to 
operate self-opening die heads. The 
threading spindle drive shaft is about 
10 in. longer than the conventional 
drive shaft of threading attachments 
used on Greenlee automatics. 

A relieved section on the threading 
spindle drive shaft, directly ahead of 
the removable lead screw, permits the 
use of the standard cam-operated lever 
to effect a quick-approach stroke and a 
rapid return. In this manner, pro- 
duction time is reduced. When thread- 
ing a shoulder, or tapping a deep hole, 
at some distance from the end of the 
work piece, the quick-approach stroke 
saves additional time. 
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At the end of the quick-approach 
stroke, the lead screw on the end of 
the drive shaft threads itself into a 
bronze, lead-screw nut. This controls 
the threading-in and also the thread- 
ing-out action of a tap or die head, in- 
suring a clean, precision thread. 


Greenlee threading 
attachment 


At the end of the feed or threading- 
in stroke, the shifting of a duplex 
clutch changes the speed of the thread- 
ing spindle. This causes the lead 
serew to thread itself out withdrawing 
the tool from the threads of the work 
piece. The standard, cam-operated 
feed lever then returns the threading 


screw threading arrangement can algo 
be set-up, without changing the thread. 
ing drive spindle, to handle conven. 
tional, cam-operated, threading jobs, 
For ordinary work requiring class | 
or class 2 threads, it is only necessary 
to remove the lead screw and nut from 
the threading spindle drive shaft and 
adjust the standard threading box 
cams to meet stroke requirements, 
Thus, both types of threading jobs can 
be handled efficiently on a production 
basis without auxiliary equipment. 


E-20—Boom Attachment 
For Fork Trucks 


A new interchangeable motorized 
slewing boom attachment for Auto 
matic fork trucks just announced by 
Automatic Transportation Co., Ch 
cago, makes a single fork truck quickly 


Motorized slewing 
boom attachment 
mounted on an 
Automatic fork 
truck chassis 


adaptable both for work usually re 
quiring motorized slewing cranes and 
for that requiring standard fork-truck 
equipment. 

The boom is designed for maximum 


versatility. It is manually adjustable 
in outreach from 54% in. to 108% inj 
it is vertically adjustable from hori 
zontal to an upward angle of 30 deg; 
and it swings horizontally 60 deg to 
either side of center. Mounted on a 
standard 6000-lb capacity Automatic 
fork truck chassis, the boom will han- 
dle 1100-lb loads at the maximum out- 
reach and 1820 lb when in closed posi- 
tion. Maximum height of the hook is 
18 ft 5 in. 

Quickly detachable, the boom may be 
replaced by standard forks, gooseneck 
crane, motorized fork carriage, ram 0? 
any other similar attachments. 
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A LITTLE DOES A LOT 


According to legend, when the city of Carthage 
was founded, Queen Dido was told that she could 
have only as much land as could be encompassed 
by an ox hide. But the queen made the most of 
her material by cutting it into a single, continuous 
leathern string, with which she circled con- 
siderable acreage. 

Making materials serve to the fullest is just as 


important to users of steel today as it was to Dido. 
Except that today no tricks are necessary. 

It can be done in many instances by specifying 
molybdenum steels. Their hardenability, freedom 
from temper brittleness and good strength-weight 
ratio help to simplify design problems and insure 
good performance. It will pay you to investigate 
their practical advantages. 
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E-21—Vertical 
Milling Machine 


The newly designed Type VMI verti- 
cal milling machine made by the Davis 
& Thompson Co., Milwaukee 14, Wis., 
has been adapted to the production 
milling of the two top pads on a clutch 
housing. Three spindles are provided 
for milling, two of which are mounted 
with interlocking cutters. 

Cutter spindles are driven by 20-hp 
motor, worm and wheel and a gear 
train to furnish spindle speeds of from 
82 to 328 rpm. Each cutter spindle has 
a micrometric vertical adjustment of 
1% in. 

A two-station hand clamping fixture 
is mounted on a hydraulically driven 
indexing table. Location is taken from 
cored openings by universal pins on 
each end. In order to facilitate the 
indexing operation, the table is raised 
a few thousandths by means of a hy- 
draulic cylinder. It is locked in place 
by this same hydraulic cylinder while 
the milling operation is taking place. 

The milling head is mounted on a bed 
having hardened and ground steel 
ways. Movement of this head is actu- 
ated by a hydraulic cylinder. 

The cycle of operation is fully auto- 
matic. The machine is placed in opera- 
tion by pressing the starter button for 
the head drive and pump motors. After 
these motors have been placed in op- 
eration and a piece inserted into the 
fixture, the cycle start button is 





pressed. The table indexes to the work-* 
ing position, the milling head is rapid 
advanced to a predetermined position 
where limit switch is actuated. Con- 
tacting the limit switch changes the 
feed from rapid advance to cutting 
feed. Upon completion of the cut, an- 
other limit switch is actuated, stopping 
the feed and putting the head into 
rapid return until it reaches its orig- 
inal starting position. 

During the time the machine has 
gone through its cycle of operation, 
another work piece has been placed in 
the second station of the fixture and 
the machine is ready to repeat its cycle. 


E-22—Drilling and 
Tapping Machines 


The National Automatic Tool Co., 
Inc. of Richmond, Ind. has brought out 
a completely new line of small multi 
drilling and tapping machines. These 
new machines, -Model A-33A and A-33B, 
incorporate simplified design and are 
said to speed production on light work 
of small holes where super sensitivity 
and high speed are of paramount im- 
portance. 

The NATCO Model A-33A provides 
hand and foot feed or combination hand 
and foot and air oil feed. Model A-33B 
provides air feed. Spindle arrangement 
may be changed and reset to each par- 
ticular job application. A large work- 
ing table is provided. Spindle speeds 


2 L 


Davis & Thompson Type VMI vertical milling machine 


50 


NATCO A-33B multi drilling and 


tapping machine 


are changed by rearranging pulleys on 
the sheave at the top of the machine. 

All electrical equipment is enclosed, 
protected against dirt and dust. Over- 
load protection is also provided. 
NATCO A-33A hand and foot feed ma- 
chine permits close control for sensitive 
operation and is equipped for both 
drilling and tapping. The head is 
bored for 10 spindles with spindle 
speed available from 650 to 350 rpm 
and sheave arrangement providing 10 
speed variations. Motors are available 
for 110, 200 and 440 volts, 60 cycles, 
three-phase alternating current. 

The NATCO A-33A is also provided 
with air oil feed in addition to com- 
bination hand and foot feed. This ma- 
chine also can be arranged for both 
drilling and tapping. Head and spin- 
dle arrangement is the same as the 
other A-33A machine. 

NATCO A-33B air feed machine is 
equipped with treadle control air feed 
table and the hand crank provides ver- 
tical table adjustment. NATCO A-33B 
air feed machine is especially suitable 
for light precision tapping. The feed 
of the table travels 2% in. maximum 
amount as compared with 4 in. maxi- 
mum feed on the A-33A combination 


machine. The head is bored for 10 
spindles. Spindle speed is from 650 to 
3550 rpm same as A-33A machines. 


This machine is available with coolant 
system, cluster plate, slip spindle plate 
and other equipment required. It 1s 
equipped with a one-hp motor same as 
A-33A machine. 

Detail specifications are as follows 
for both A-33A and A-33B machines: 
Height of machine is 70 in.; center of 
head to face of column is 5% in.; floor 
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eee for All Assemblies! 


FORM-A-GASKET No. 1 (a paste) sets fast . . . but not too fast for use on large 
surfaces. It dries hard, but does not become brittle. It's a swell product for 
making pressure-tight, leak-proof unions... even if surfaces are warped. 


FORM-A-GASKET No. 2 (a paste) sets slower than No. 1. It dries to a tough, 
pliable layer with plenty of “cushion”. It resists high pressures, continual 
vibrations and disassembles very easily. 


AVIATION FORM-A-GASKET No. 3 (a brushable, self-leveling liquid) sets into 

position and dries to a tacky paste. It will not run,even when heated to 

400° F. nor become hard or brittle at temperatures down to 70° F. below! 
ALL TYPES OF FORM-A-GASKET PRESERVE ALL TYPES OF GASKETS! 


PERMATEX COMPANY, INC., BROOKLYN 29, N. Y. 
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to top of table, maximum, stroke up 
41% in.; floor to top of table, maxi- 
mum, stroke down 29 in.; feed travel of 
table, A-33A, hand and foot feed ma- 
chine and A-33B air feed machine, 
maximum, 2% in.; feed travel of table, 
A-33A, air oil feed combination ma- 
chine 4 in.; maximum distance top of 
table to head flange, 22 in. Drilling 
area of head 5% in. by 9%. in.; work- 
ing surface of table 9 in. by 12 in. 


E-23—Large 
Pivoted-Blade Shear 


A large shear employing the pivoted- 
blade principle of operation was re- 
cently completed by the Cleveland 
Crane and Engineering Co. of Wick- 
liffe, Ohio. 

Capable of cutting 12 ft of %-in. 
steel plate, at 30 strokes per minute, 
the machine has an extra deep 36-in. 
throat, which permits slitting of very 
wide plate. 

The knife clearance may be varied 
to suit the thickness of plate being cut. 
Turning a hand crank, located on the 
right end housing, changes the gap 
between the knives. A large dial indica- 
tor indicates the clearance in thou- 


sandths of an in. and also shows the 
plate thickness that may be cut for 
any knife setting. 

The machine is electrically operated 
by a foot switch which can be moved 
working 


about the floor to the best 





r~< 


9 STEELWELD 


PEKLITT oe 


position. A back-gage which floats on 
ball bearings is adjusted by a crank 
placed at the right end near the bed 
of the machine. 


E-24—Improved 
Surface Grinder 


In designing its new Model GH-1 
“Handraulic” surface grinder, the Do- 
ALL Co., Des Plaines, Ill., has com- 
bined the finger tip control of the con- 
ventional hand operated grinder with 





Handraulic surface grinder 


the automatic power feeds found in 
hydraulically powered machines. 
Instead of a handwheel connected to 
the table by rack and pinion, there is, 
in the “Handraulic”, a direct coupled 





Shear built by the Cleveland Crane and Engineering Co. 





hydraulic cylinder to power the table 
movement. Starting, stopping, and re. 
versing of the table are controlled } 
a self-centering, four-way valve. The 
valve is operated by a six-in. hang 
lever with a ball handle. When the 
lever is pushed in the desired direction 
the table starts instantly and moves 
at a uniform speed. To stop the table, 
the operator releases the handle which 
automatically returns to neutral, jp. 
stantly stopping the table. Through g 
valve located next to the directiona] 
control lever, table speeds infinitely 
variable from five to 50 fpm are ob. 
tained. 

The table is equipped with new-type 
combination trip dogs to _ regulate 
length of table travel. These trip dogs 
can be set to stop the table either auto- 
matically by returning the control lever 
to neutral or instantly at a predeter. 
mined point regardless of the position 
of the lever. 

The manually operated 1 in. cross- 
feed screw is located in the center be- 
tween the cross ways. It operates ina 
large bronze nut and its thrust is 
taken by double pre-loaded Timken 
taper bearings. The cross-feed hand- 
wheel is graduated in increments of 
.001 in. With the built-in vernier, set- 
tings to .0001 in. are possible. 


E-25—Steel Grid 
Conveyor Belt 


A steel grid conveyor belt that can 
turn corners without tipping—describe 
a complete circle if necessary—move a 
product uphill or down, or horizontally 
straight ahead has been designed for 
industrial process lines with special 
space requirements. Known as “Flex- 
Grid,” this wire-built belt is manufac- 
tured by Cyclone Fence Division of 
American Steel & Wire Co., United 
States Steel Corp. subsidiary, in Wau- 
kegan, Ill. Its open construction per- 
mits the air circulation required for 
cooling a light-weight product while 
in motion. A section 2 ft wide weighs 
only 3 Ib per linear ft and is made 
in bright, galvanized, tinned or stain- 
less steel wire as may be most desirable 
to meet special conditions in manufac- 
turing operations. There are no lubri- 
cation problems, and because steel wire 
is used, no difficulties result from oils, 
greases, fumes, or heat. 

Necessarily, Flex-Grid belts must be 
assembled to meet the needs of the 
individual user’s design, taking into 
consideration such problems as service 
life, speed of transfer, weight, power 
required to operate, and slippage. As 
the belt is assembled from individual 
straight, stiff wires, it is possible to 
compensate wear factors by replacing 
one or more links at a time. 

The belt is made from No. 9 gage 
steel wire assembled on %-in. centers 
and is available in standard widths, 
from 6 in. to 2 ft, in straight lengths 
or curved sections. Normal construction 
involves length up to 40 ft. 
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Plastic goggle frame mold 
and force made of Carpenter 
Stainless Mold Steel No. 2. 
It provides corrosion resist- 
ance and perfect finishes 
over Jong runs. 





Because Carpenter Helped to Cut Costs 
with Stainless Steel 


@ One of the important jobs being done by Carpenter Stainless to work...and you can 
Stainless Steel is the protecting of highly do it at a saving. Ever since the days 
polished plastics mold cavities against when Stainless was first developed, we at 

corrosion. Carpenter have been looking for—and 


constantly finding—new ways to help cut 
costs where it is used. Put our “know how” 
to work on your Stainless problems. Get in 
touch with your nearby Carpenter repre- 
sentative and ask for a copy of the 97-page 
book, ‘‘Working Data for Carpenter Stain- 
On your own jobs, you can put the cor- less Steels’’. It will help you get the most 
rosion resistance and high physicals of from every pound of Stainless you use. 


Some plastics are highly corrosive, could 
quickly ruin the mirror-like surface of a 
mold. Then too, the high cost of chrome 

plating is eliminated where Carpenter 
Stainless is used. 


THE CARPENTER STEEL COMPANY « 103 W. BERN STREET, READING, PA. 
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QUALITY CONTROLLED 


STAINLESS STEELS 


PROMPT SHIPMENT FROM CONVENIENTLY LOCATED STOCKS 









Buffalo Cleveland Hartford Philadelphia 
Chicago Dayton Indianapolis Providence 
Cincinnati Detroit New York St. Louis 


SEE THE CLASSIFIED SECTION OF YOUR TELEPHONE DIRECTORY 
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Pupiications AVAILABLE 


Publications listed in this department are obtainable by subscribers through the 
Editorial Department of AUTOMOTIVE INDUSTRIES. In making requests please be 
sure to give the NUMBER of the item concerning the publication desired, your 


name and address, company connection 


D-15—Broaches 


Connecticut Broad & Machine Co.— 
A brochure entitled, Better Broach It! 
A short introductory story of the com- 
pany and its products is given, followed 
by a section consisting of ten case 
studies of actual broaching operations. 
Each case study is a folded 4-page 
form which includes a designation and 
photograph of the broached part, a 
photograph of the broach (or broaches) 
used and a full deseription of the part, 
material broached, operation and the 
broach itself. The center spread con- 
tains a complete engineering drawing 
of the broach and part in blueprint re- 
production. In addition, the following 
topics are discussed: What can be 
broached—and limitations; length of 
broaches; care of broaches—sharpen- 
ing, lubrication, storing, etc. Inside the 
back cover is an envelope containing 
a 12-page book of the latest engineer- 
ing data of broaching standards, in 
table form. 


D-16—Profilometers 


Physicists Research Co.—6-page il- 
lustrated bulletin on surface roughness 
measurement and its relationship to 
production and quality control. It also 
explains how the Profilometer is used 


TIME SAVER COUPON for your convenience in obtaining, WITHOUT OBLIGATION, more information on any one or 
more of the publications described above OR new Production and Plant Equipment OR New 


and title. 


1) to obtain a positive check on rough- 
ness specifications in definite microinch 
units over any desired length of ‘sur- 
face; 2) to shorten or eliminate pro- 
duction operations; 3) to detect im- 
pending dimensional errors before they 
occur; 4) to permit more accurate di- 
mensional control, and 5) to obtain a 
more consistent finish from cutting 
tools. Numerous photographs show the 
Profilometer in use. 


D-17—Fiberglas 


Owens-Corning Fiberglas Corp.—A 
12-page booklet, The Case of Material 
X, describes Fiberglas materials used 
for plastic reinforcements, properties 
imparted to plastics by these materials 
and newly-developed processes for vol- 
ume production of Fiberglas-reinforced 
plastics products. The booklet is illus- 
trated with numerous photographs, in- 
cluding several of end-use Fiberglas- 
reinforced plastics products such as 
automotive body and aircraft parts, etc. 


D-18—Multi-Spindle and Nut 
Tapping Machines 

The Bodine Corp.—8-page bulletin 
covers automatic dial feed multi-spindle 
machines and automatic 4-spindle nut 
tapping machines. Each model type is 


Products items described on following pages. 


Automotive Industries, 
Chestnut & 56th Sts., Philadelphia 


39, Pa. 





illustrated and described and specifica. 
tions are included. The section devoted 
to the nut tapping machine describes 
special jobs performed on the machine 
and includes sectional drawings and 
specifications. 


D-19—Tube Fabricating 
Equipment 


The Parker Appliance Co.—Newly 
issued catalog describes Parker produc. 
tion tube bender and accessories, hand 
benders, cutters, flaring tools, beading 
kit and tube fabricating service. Help- 
ful operational information and pic. 
tures illustrating tools in use are in. 
cluded. 


D-20—Punches and Dies 


Allied Products Corp., Richard 
Brothers Div.—New Booklet, Punch 
Pointers, gives do’s and don’ts that have 
an important bearing on proper punch 
press set-up and operation and the 
proper care and use of R-B Inter 
change Punches and Dies. The booklet 
is illustrated in cartoon style and the 
text is brief and easily understood. 


D-21—Floating Disc Clutches 


The Carlyle Johnson Machine Co— 
A new booklet on the Maxitorq floating 
dise clutch gives design principles and 
lists important features. The three 
basic types are illustrated and de 
scribed and special applications are 
given. Specifications for the various 
types of clutches are included, together 
with engineering drawings of the 
clutches, repair price list, typical in- 
stallations, etc. 

(Turn to page 68, please) 
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= | Leadership since 1911 
'? Sealed Power Piston Rings were first made in 


1911. They soon became leaders in the field. They have 

been the choice of leading engine builders since the 

walle very beginning. Today Sealed Power’s factories, 
New laboratories, and technical staff are the finest in our 
: history. You are invited to use this unequalled 

combination of facilities to help you make 


your good engines even better. 


SEALED POWER CORPORATION 
MUSKEGON, MICHIGAN « IN CANADA: STRATFORD, ONTARIO 


SEALED POWER PISTON RINGS 


PISTONS e CYLINDER SLEEVES 
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F-10—Lightweight 
Foamed Plastic: 


The foamed “lighter than cork” plas- 
tic developed recently by the Du Pont 
Co. and tentatively called CCA, the ini- 
tials of its chemical designation, cel- 
lular cellulose acetate, has been given 
the trade-mark “Strux.” 

“Strux” is a core material for lami- 
nations with metal, wood and plastic 
skins. In laminations, the material im- 
parts great strength with extremely 
light weight. It is also a good insula- 
tor against heat and noise. 

Still being produced on a _ limited 
basis, “Strux” has already been suc- 
cessfully adapted in aircraft wings, 
panels and stabilizers, boats, and re- 
frigerators. 

Among the uses forecast for the plas- 


tic are in railroad cars, refrigerator 
trucks and trailers, and rigid insu- 
lation. 

Fi , 

F-1 1—Heavy 


Toggle-Action Clamp 


A heavy, toggle-action clamp called 
the Jumbo has been brought out by 
Knu-Vise, Inc., Detroit, Mich. With nor- 
mal pressure on the handle it is capable 
of exerting a pressure of 1350 lb at the 
extreme end of the toggle bar. 

By virtue of the design of the base, 





Jumbo Clamp 


comprising an integral front bracket 
and a back support, the deflection at the 
spindle is not more than 3/16 in. It is 
said to be the only big clamp which per- 


56 


mits spindle to be adjusted longitudi- 
nally along toggle bar to accommodate 
various placements of work at pressure 
point without the necessity of changing 
original location of clamp. 

The clamp is supplied with a com- 
plete spindle assembly, but this can be 
removed and replaced by any special 
pressure pad to meet the user’s partic- 
ular requirements. 

In upright position, this clamp, 
catalogued as V-1100, measures 14% 
in. in height, with overall length of 9% 
in., and weighs 6 lb. 


F-12—New Line of 


Hydraulic Cylinders 


The Hydro-Line Manufacturing Co., 


Rockford, Ill., is producing a new line 
of standard hydraulic cylinders. The 
body of these cylinders is centrifugally 
cast semi-steel with a tensile strength 


aah cht abet 





Cut-away view of Hydro-Line 
cylinder 


of 40-55,000 lb. The cylinders are bored 
and honed and the standard line in- 
cludes all conventional types of mount- 
ing. The piston is of cast iron fitted 
with four automotive type rings, and 
the piston rod is polished and ground. 

The standard construction includes a 
% in. cushion at each end. Sea ring 
packing with three rings plus the 
header and follower are incorporated 
in the design. The cylinders also have 
an “O” ring at each end. They are 
rated at 1,500 psi capacity. The stand- 
ard line ranges from 1% in. through 
8 in. bore with stroke to suit. 


F-13—High Strength 
Welding Electrode 


The new and improved Wilson No. 
524 all position electrode was developed 
by the Wilson Welder and Metals Co., 
Inc., 60 E. 42nd St., New York 17, N. Y., 
primarily for use by the aircraft in- 
dustry in welding assemblies such as 
landing gear, engine mounts and other 
vital parts where great strength gained 
by heat treating after welding is de- 
sired. Although primarily designed for 





the aircraft industry, this electrode can 
also be used on alloy steels where high 
tensile strengths are required. 

The improved Wilson No. 524 elee- 
trode has an advantage over its prede- 
cessor in that the necessity for pre- 
heating is minimized when welding 
high strength chrome-moly aircraft 
steels. It is said that weld deposits 
made with this electrode are not sus- 
ceptible to cracking even when pre- 
heating is not employed, since the weld 
metal is more ductile. Tensile strengths 
up to approximately 150,000 psi can be 
obtained when the deposited metal is 
heated to 1600 F, quenched in oil and 
drawn at 600 F for one hour. 


F-14—Superfine Glass 
Fiber Material 


A Fiberglas superfine fiber material, 
for use as filler for aircraft, motor 
coach and automobile seat and seat- 
back cushions, is announced by Owens- 
Corning Fiberglas Corp., Toledo, Ohio. 

The superfine glass fibers are said to 
provide a low-cost, light-weight, non- 
combustible, resilient filler with excel- 
lent over-all riding qualities. In a 
typical aircraft installation, use of th« 
Fiberglas fibers in seat and seat-back 
cushions has resulted in a weight-sav- 
ing of 2 lb per seat. 

Identified as Fiberglas Superfine PF, 
Type A44, the individual fibers have 
an average diameter of 11 one-hundred- 
thousandths (0.00011) in. In order to 
provide dimensional stability and han- 
dleability, the fibers are treated with a 
resin binder and formed into blankets 
of 0.5 lb density, one in. thick. 


F-15—Ball Bearing 
Steel Wheels 





The George K. Garrett Co., 1421 
Chestnut St., Philadelphia 2, Pa., 
is introducing these new “Finely 
Balanced”’ ball bearing wheels for 
use on many types of products, 


such as conveyors, etc. The wheels 
are two in. in diameter and are 
made of heavy gage selected steel. 
The bearing races are heat treated 
for long life. Each wheel contains 
seven \4-in. balls. ad 

Garrett “Finely Balanced” iphee!s 
are made to fit standard axles 
(4-in. bolts). 
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"ANEW HEAVY DUTY 
TRANSMISSION 





This new Spicer “Brown-Lipe” heavy duty synchro-mesh 
transmission is a credit to Spicer’s skill as a builder. For 
Puts the in its design, Spicer engineers included elements to give 
ates h UHV (e satisfaction and build good will... elements that, besides 
giving service, help to sell this unit and keep it sold. They 

7 protected main shaft and countershaft locations with 

in the SACS Ball Bearings. These bearings rotate smoothly 
RIGHT PLACE and quietly, maintain the original setting of the gears, 
and show practically no wear throughout a long life. In 

the selection of this transmission for your heavy duty 

trucks, you will also usg good judgment. 6277 

SStsiP INDUSTRIES, INC., PHILADELPHIA 32, PA. 
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F-16—Speed Density 
Carburetion System 


An entirely new approach to the 
problem of aircraft engine fuel feed 
is presented in the Stromberg Speed 
Density carburetion system, a recent 
development of Bendix Products Divi- 
sion, Bendix Aviation Corp., South 
Bend 20, Ind., which meters fuel in re- 
sponse to variation in engine rpm, in- 
take manifold pressure, intake mani- 
fold temperature and exhaust back 
pressure, rather than variations in 
mass air flow through a fixed venturi 
as used in the conventional carburetor. 
These new values governing fuel feed 
as presented in the Speed Density sys- 
tem may be read while the airplane is 
in flight or the engine is operated on a 
test stand, and carburetor settings can 
be determined and constantly checked 
during the flight. 

The principal elements of this new 
system consist of a vane-type, engine- 
driven fuel pump; centrifugal pres- 
sure regulator with a temperature 
unit and pressure-responsive bellows 
assembly; accelerating pump; water 
regulator; and fuel discharge nozzle 
assembly. Recognizing that the air flow 
to an internal combustion engine is 
affected by the rpm and manifold pres- 
sure, the Stromberg Speed Density 
System operates with a variable meter- 
ing orifice controlled by the manifold 
pressure while the metering head 
across this variable fuel orifice is con- 
trolled by engine rpm. 

Advantages claimed by the manu- 


facturer are said to include: A gain in 
provided 


power at critical altitudes 





that an efficient air intake is used be- 
cause the throttle valve is the only 
air flow restriction; a fundamental ad- 
vantage over the air flow system in 
that the metering head is not limited 
by the venturi suction available; and 
metering over the entire operating 
range for, like the Stromberg injection 
carburetor, it does not require a sep- 
arate idling system such as was used 
in the conventional float type carbu- 
retor. 

The Stromberg Speed Density fuel 
metering system may be used to con- 
trol fuel metering with, direct or timed 
injection of fuel on reciprocating en- 
gines ranging in size from the 60 hp 
aircraft engine to the largest built. 

Modification is said to permit spe- 
cial advantages on jet propulsion and 
gas turbine engine controls. 


F.17—Propeller Test Machine 


Greer Hydraulics, Inc., 454 18th St., 
Brooklyn 15, N. Y., has brought out 
a machine for testing the various 
models of Hydromatic propellers and 
distributor valves in current use. 
Known as the Model GT-185, the com- 
plete device consists of an assembly 
and test table, and a completely self- 
contained power unit. Inlet, outlet, and 
drain oil connections are provided for 
attachment of the suction, pressure, 
and drain lines from the power unit 
to the test table. All components of 
the power unit are housed within an 
all-steel cabinet. The power unit is 
mounted on four rubber-tired casters, 
two of which swivel to facilitate mov- 


Units of the Strom- 
berg Speed-Densitv 
carburetion system 
in an exploded 
view to show their 
relation: (A) Vane- 
type engine-driven 
fuel pump. (B) 
Fuel discharge noz- 
zle. (C) Acceler- 
ating pump. (D) 
Water regulator. 


(E) Centrifugal 
pressure regulator. 
(F) Temperature 


unit, (G) Pressure 
responsive bellows 
assembly. 


Greer Model GT-185 test machin2 


ing the unit. The instrument panel is 
conveniently located to provide instant 
visibility and ready accessibility to 
valves, connections, gauges, etc. Some 
of the features are: Ample power to 
handle latest type propeller domes; 
solenoid operated shut-off valves; posi- 
tive action controls permitting no lost 
motion; and portable power unit which 
may be used for numerous operations. 


F-18—All-Weather Approach 
Light System - 

An airport approach lighting system 
designed to penetrate 1000 ft of the 
thickest fog has been developed by the 
Westinghouse Electric Corp. The new 
lighting system supplements but does 





Westinghouse krypton light 


not replace radio and radar aids. The 
pilot will continue to locate the airport 
by radio and align his plane by instru- 
ments at the outer marker—a point 
two miles from the end of the runway. 
There he begins to descend slowly untll 
he reaches the approach portal, an 
imaginary frame 400 ft high and 700 
ft wide with its lower edge 100 ft above 
the level of the runway surface. Here 
he receives a radio signal indicating 
that he must leave instruments and 
search for visual contact. Once the 
plane enters the approach portal, 3500 
ft from the end of the runway, the 
pilot will be able to see the artificial 
lightning flash produced by the line 
of brilliant approach lights, regardless 
of weather conditions. 

The all-weather approach light sys- 
tem includes three component parts; 

(Turn to page 78, please) 
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LONG Clutches have Smooth, 
Easy, Positive Operation 


Stop-and-go traffic drivers appreciate the combina- 
tion of easy operation and positive dependability of 
the Long clutch. And, on the highway, Long’s semi- 
centrifugal clutch construction gives greater torque 
capacity at increased speeds. This means less slip- 
page and wear, and longer service. Since 1922, mil- 
lions of cars, trucks, buses and tractors have been 
equipped with the Long clutch. 


LONG MANUFACTURING DIVISION 
BORG-WARNER CORPORATION 
Detroit 12, and Windsor, Ontario 





CLUTCHES + RADIATORS « OIL COOLERS 
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Convair’s Master Building Plan 
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splice casting on the wing center sec- 
tion fixtures. This plate, like that used 
for the center section, performs the 
same function of drilling and reaming. 
Located on the outboard end of the 
outer panel assembly fixture is a hinge 
plate for locating and drilling the wing 
tip attach fittings. Thus interchange- 
ability is insured for the wing tip, as 
this plate is drilled from the same mas- 
ter gage used in manufacturing the 
wing tip assembly fixture. 


Aileron-hinge bracket attach holes 
are drilled in the rear spar by hinge 
drill plates which actuate from the 
upper horizontal 10-in. pipe. After 
these holes are drilled, the aileron 
hinges are installed on the outer panel, 
located from the hinge bushings. This 
insures interchangeability of hinge 
points. 

6. VERTICAL STABILIZER FIXTURE—The 
fixture for assembling the vertical sta- 
bilizer is of the picture-frame type 








Thousands of leading engineer- 
ing, production and purchasing 
men know Grizzly as a depend- 
able supply source for fine 
quality brake lining. 
Engineering men recognize 
the “know-how” resulting 
from Grizzly’s thirty years of 
engineering development and 





GRIZZLY MANUFACTURING COMPANY 


PAULDING, OHIO 
PLANTS AT PAULDING AND BELL, CALIF. 
Warehouse Stocks in Principal Cities 


research. Production men 
acknowledge that Grizzly 
plants are ably manned and 
employ the most modern 
mass production techniques. 
Purchasing men know Grizzly 
as a reliable source for fine 
quality brake lining in the 
competitive price range. 








manufactured from six-in. diametg * 


pipe. At one end, dummy fittings thy 
simulate the attach fittings on thie bul. 
heads insure interchangeability. They 
fittings are located with a master plat, 
used to position the locators in the tgjj 
fixture. Retractable arms which hing 
from the upper horizontal pipe drijj 
holes for the rudder hinge on the rear 
spar. Interchangeability of these hinge 
points is positive, as they are set bya 
master gage used to manufacture hinge 
sub-assemblies. 

7. HORIZONTAL STABILIZER FIXTURE— 
The same type of fixture is employed 
to form the horizontal stabilizer as that 
used in building the vertical stabilizer, 
except that elevator hinge attach holes 
are drilled instead of the rudder hinge 
attach holes. 

8. RUDDER FIXTURE—Six-in. and eight 
in. diameter pipe are used in construct 
ing the picture-frame type rudder ag. 
sembly fixture. Locators position hinge 
peints, spars, and a number of trail 
ing edge ribs. The leading edge and 
main spar are installed as a sub-assem- 
bly; thu$ no locators are necessary for 
leading edge ribs. Several of the trail- 
ing edge ribs are located by the aft 
tooling hole but the majority of them 
are self-locating. Retractable locators 
likewise position the closing spar, tab 
hinge points, and the trailing edge 
strip. 

9, ELEVATOR FIXTURE—The fixture for 
assembling the elevators is the same 
type of construction as that used in 
assembling the rudder. Technique in 
the assembly of the elevators generally 
is similar to that used in assembling 
the rudder, except for hinge and rib 
locating and positioning of the ribs. 

10. DORSAL FIN FIXTURE — Assembly 
fixture for the dorsal fin is manufac- 
tured from six-in. diameter pipe and 
is of a straight pipe with T-leg attach- 
ment construction. It is used to locate 
the sub-assemblies and the ribs in their 
proper relationship; it also locates the 
fittings that attach the dorsal fin to 
the vertical stabilizer front spar. The 
skin is trimmed properly by means of 
skin stops. 

11. FLAP FIXTURE—The picture-frame 
type fixture for assembling flaps is 
manufactured from three and four-in. 
diameter pipe. It is equipped with 
hinge point and spar locators. Trailing 
edge ribs are located by the aft tooling 
hole. No locator is required for the 
forward end of the trailing edge rib, 
since it is nested in the spar. Retrac- 
table locators at the aft tooling hole 
allow complete skinning of the assem- 
bly in the fixture, so that the hinge 
points can be controlled during the 
skinning operation. 

12. AILERON FIXTURE — Three and 
four-in. diameter pipe is used to build 
the aileron assembly fixture, of straight 
pipe with T-leg construction and formed 
from three and four-inch diameter pipe. 
Locators for the hinge points are the 
only ones necessary to position the 
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... take heat treating for example 


If you use gears—spur—helical—worm or bevel—Foote Bros. can 





e in fill your needs. In two large plants, you will find the latest in 
rally modern machinery backed by nearly a century of manufacturing 
sling skill to produce gears for practically every requirement. Giant gears 
rib 20 feet in diameter for cement kiln or sugar mill drives. Extremely 
D8 high precision gears for aircraft engines. Industrial gears for gas 


mbly or diesel engines, tractor transmissions, mining and construction 





tok machinery, machine tools or any industrial application. 
aan Typical of the completeness of the facilities of Foote Bros. is the 
ail heat-treating department. 
~ In this department are facilities to bright copper plate—Rochelle 
cate salt copper plate—cadmium plate—tin plate and dichromate. 
heir Here are carburizing and nitriding furnaces to gas carburize, 
| the liquid carburize, eu and nitride. 
1 to Controlled atmosphere furnaces permit exact control of harden- 
The ing. They normalize to relieve forging stresses and anneal and 
s of temper to provide stress relief after hardening or grinding. 
In addition to heat-treating equipment, this department has 
ame Gleason and Hannifin Quenching Presses for distortion control— 
s is facilities for sub-zero treatment—and facilities for shot peening 
r-in. to increase fatigue life. 
with The completeness of heat-treatment control is an indication of 
ling facilities in every department of Foote Bros. available to gear 
ling buyers. We welcome inquiries for any type of gear in any quantity 
the to meet your needs. 
rib, FOOTE BROS. GEAR AND MACHINE CORPORATION Physical testing laboratory to 
rac- Dept. F, 4545 S. Western Boulevard + Chicago 9, Illinois provide contro! of heat treati-g 
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Three bulletins on Foote Bros. products are available. 
Check the coupon for the ones you are interested in. 

O FOLDER “\WHATEVER YOUR NEEDS IN GEARS” 
O BULLETIN “AIRCRAFT QUALITY GEARS” 

0 BULLETIN “FOOTE BROS. POWER UNITS” 
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leading edge sub-assembly, as the hinge 
points are attached to it. Each trail- 
ing edge rib is located from its aft 
tooling hole by a retractable locator. 
Also positioned by retractable locators 
are the closing spar and trailing edge. 
The part is skinned in this fixture so 
that the hinge points can be held to 
insure their interchangeability. 

13. WING CENTER SECTION LEADING EDGE 
FIXTURE—Vertical fixtures used in as- 
sembling wing center section leading 


edges are formed from four to six-in. 
diameter pipe and are mounted at a 
15 deg angle. At each station, a Mason- 
ite former positions the rib by means 
of tooling holes. Tooling holes are 
also used to locate the part when 
formed, and to insure a smooth surface 
during assembly. Locators for the wing 
attach strips make certain that the 
leading edge attachment extrusion 
matches the knob on the spar rails. 
14. WING CENTER SECTION TRAILING 





as > 


miss CHMLIBERS 


% 
Finite . ‘Paks 


a “Sage 


OVER ~ CENTER 












CLUTCHES 








inspection. 


SMOOTH R 


INFREQUENT ADJUSTMENT 


MINIMUM INERTIA 


ROCKFORD CLUTCH DIVISION 


*ROCKFORD Over-Center CLUTCHES are 
carefully balanced to prevent drag or centrifugal 
force from affecting their smooth running operation. 
An electronic. gauge accurately checks the bal- 
ance of each ROCKFORD Over-Center CLUTCH, 


within extremely close limits, before it passes final 


* 
UNNING Send for This Handy Bulletin 
Shows typical installations of ROCKFORD 
CLUTCHES and POWER TAKE-OFFS. Contains 
diagrams of unique applications. Furnishes capa- 
city tables,dimensions and complete specifications. 
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315 Catherine Street, Rockford, Illinois, U.S.A. 





When writing to 














advertisers please mention Automotive INDUSTRIES 






EDGE FIXTURE—Horizontal and verticaj 
picture-frame type fixtures for assem. 
bling the wing center section trailing 
edge are constructed from four to six. 
in. diameter pipe. Each rib is pro. 
vided with five locators: two pick up 
tooling holes and three clamp the rib 
in plane. Trailing edge attach strips 
are also located in this fixture by nest 
pins. Locators for the flap tracks pro. 
vide correct alignment. The fixture 
also positions the applied drill plates 
used to drill the access doors’ attach 
holes; the holes are interchangeable 
from the openings to the doors. 

15. WING QUTER PANEL LEADING EDGE 
FIXTURE — The fixture for assembling 
wing outer panel leading edges is simi- 
lar in construction to that used for 
assembling wing center section leading 
edges. 

16. WING OUTER PANEL TRAILING EDGE 
FIXTURE—Of single pipe T-leg construc- 
tion, the fixture for assembling the 
wing outer panel trailing edge is manu- 
factured from six -in. diameter pipe. 
Masonite formers are provided for lo 
cating the ribs. Each former is equip- 
ped with four locators, two for tooling 
holes and two as pads for clamping the 
rib in plane. Several of these formers 
are cut to mold line and simulate the 
aileron hinge ribs since these ribs are 
installed into the outer panel before 
the assembly takes its place on the air- 
plane. Applied drill plates for access 
door openings are used in the same 
manner as those employed for the wing 
center section fixtures. Locators for 
the skins and the attaching strips also 
are provided. 

17. NACELLE FIXTURE, AFT OF FIRE 
WALL—The upper nacelle assembly fix- 
ture of three and four-in, diameter 
pipe construction, is manufactured ina 
vertical position to allow free accessi- 
bility to employes as they work on the 
aft portion of the assembly. Formers 
locate each beltframe as well as the 
longerons, which hold engine mount 
attach fittings. Fixture for assembling 
the lower nacelle is of three-in, diame- 
ter pipe, of the straight T-leg type 
construction. Locators position the 
ribs, skin, and longerons; retractable 
locators position and drill hinge points. 
The fixture for assembling the: side 
nacelle is of the two-plane table-typ¢ 
with T-leg construction, made of three 
and four-in. diameter pipe. It locates 
sub-assemblies and longerons and is 
provided with skin-strip clamps which 
hold the skin to proper contour while 
rib rivet holes are drilled. 

18. COWLING FIXTURE—Fixtures used 
by a sub-contractor in assembling each 
section of the “orange-peel’”’ cowl are of 
the picture-frame trunnion type, con- 
structed from four-in. diameter pipe. 
Mounted in each picture frame are two 
dural plates drilled from master gages 
to insure interchangeability of shear 
pins and bushings. Following assembly 
of each “orange peel,” the “peels” are 
mated on the assembly plate which lo- 
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MAKE 1947 PRODUCTS ‘ON 









io panels, hubcaps, headlight 


es, chrome stripping—gleaming au- 
-tomotive hardware—put the finishing 
touch on the new 1947 models. 


With product design changing from 
year to year, and vast quantities of orna- 


mental parts required, manufacturers are 








called upon for maximum output on the 
production line. Danly Presses step up 
production efficiency to meet this ever 
increasing demand, because they insure 
faster runs, more accurate stampings, 


minimum ‘‘down-time’’ and lower costs. 


Whether it be blanking, forming, em- 
bossing, piercing, drawing or any similar 


operation, modern Danly Presses have 





the versatility, rugged construction and 
mechanical .accuracy for quantity pro- 


duction at lower unit cost. 


MAKE 1947 PRODUCTS ON 1947 PRESSES 


This 100-ton single point model is one of a number of Danly 


Se oe to die Sng Site Ne MACHINE SPECIALTIES, INC. | 


and adaptations engineered to customer specifications. 






2100 S. 52nd Avenue e Chicago 50, Illinois 














SPHERICAL CONTACT 





BEARI 





HALFCO 


SELF-ALIGNING 





- AND FOREIGN PATENTS PENDING 




















Here's a new, two-piece, self-aligning bearing. It 
consists of a heat-treated, hard-chrome-plated, 
highly-polished steel ball, around which an outer 
race is integrally formed. This unique design 
permits the greatest possible mis-alignmenc. Full 
spherical surface contact allows extremely heavy 
loading-—resists both axial and radial forces. 


Here are a few of the countless applications for 
HALFCO Bearings— 





The self-aligning and shock resisting character- 
istics of HALFCO Bearings make them ideal for 
mechanical linkage systems. They may be used 
as ball joints, rod ends on actuating cylinders, or 
on linkages to accommodate motion in more 
than one plane. 





HALFCO Bearings have wide applications as 
rotation bearings for high load, slow speed in- 
stallations. The self-aligning and axial thrust 
capacity features make them far superior to plain 
journal bearings for certain applications. A 360 
degree oil groove assures positive lubrication. 


The extremely high permissible loading on the 
HALFCO Bearings makes them well suited for 
static, self-aligning bushing service. HALFCO 
units are also used as engine mount attachment 
bushings where heavy loading and easy removal 
of supported unit are important. 








The simplicity of design permits low cost, volume 
production methods to be utilized. HALFCO 
Bearings are fabricated in a wide 
' variety of materials, types and sizes. 
Consider them for your applica- 
tion. Write for catalog containing 
complete specifications. 
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Please address inquiries to 


10747 Van Owen Street, Burbank, California. 
ADEL PRECISION PRODUCTS CORP. 
BURBANK, CALIFORNIA *®* HUNTINGTON, WEST VIRGINIA 


Manufacturers of: Aircraft Hydraulic Systems * Marine & Industrial |SOdraulic 
Controls * Halfco Self-Aligning Bearings ¢ Line Support Clips & Blocks 
Industrial Hydraulic Equipment ¢ Aircraft Valves * Industrial Valves 
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cates each assembly from its respectiye 
hinges. At this point the assemblies 
are checked to make certain the shear 
pins function properly. 

ASSEMBLY LINE TECHNIQUES — Fo. 
lowing the assembly of the fuselage and 
the center wing section, a crane carries 
both components from their fixtures to 
Station 1 on the assembly line. The 
wing center section is positioned first 
and the fuselage is then lowered and 
mated to the center section, the first of 
numerous assembly-line processes lead- 
ing to completion of the airplane. 

These processes, station by station, 
include: e 

Station 1—Mating of fuselage and 
center wing section; installation of 
horizontal and vertical stabilizers, dor- 
sal fin, and rudder. 

Station 2—Mating clean-up; installa- 
tion of stub leading edges and center 
section trailing edges, outer wing pan- 
els, and engines. 

Station 3—Installation of cabin pres- 
sure sealing; installation of wing-to- 
fuselage fairing; completion of all con- 
trol pressure joints; installation of tub- 
ing, control cables, and electrical hook- 
ups; final fitting of escape hatches and 
doors. 

Station 4—Cabin pressure tests; in 
stallation of flaps; completion and in- 
spection of all wing items. 

Station 5 — Installation of landing 
gear; rigging of cable controls; com- 
pletion of electrical and hydraulic hook- 
ups; painting of wing numbers and 
insignia. 

Station 6 — Final inspection and 
clean-up of control system; final inspec- 
tion and clefn-up of electrical system. 

Station 7 — Final inspection and 
clean-up of hydraulic, landing gear, 
and flap systems. 

Station 8 — Final cabin pressure 
tests, using plane’s own equipment; 
painting of fuselage, insignia, landing 
gear, etc.; final inspection and clean- 
up of basic. airplane. 

Station 9—Installation of flooring 
and partitions; installation of sound- 
proofing. 

Station 10 — Completion of sound- 
proofing and installation of upholstery. 

Station 11—Completion of interior; 
installation of seats and carpet; in- 
stallation of propellers. 

Station 12 — Final inspection and 
clean-up of interior; installation of 
special equipment. 

By this time, the finished airplane, 
having reached the end of the assembly 
line, is ready for engine, ground, and 
flight testing, and ultimate delivery to 
the customer. 
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Parts made from HYCAR synthetic 
rubber have 50% greater abrasion re- 
sistance than parts made from natural 
rubber. That means they’ II last longer, 
give more dependable performance 
in the most severe service, and save 
maintenance and replacement time. 


But that’s only one of HYCAR’s 
unusual and valuable properties. Ex- 
amine the list in the box at the right. 
Think of these properties in terms of 
your requirements of rubber parts. 
Realize that these properties may be 
had in an almost limitless number of 
combinations, each designed to meet 
the specific service conditions of the 
finished part. 


July 15, 1947 


We have developed more than 5000 
recipes for HYCAR compounds — 
each compound engineered to do a 
certain job. If you’re looking for 
rubber parts that will give long life, 
dependability, and economical 
operation, specify HYCAR. 


Ask your supplier for parts made 
from HYCAR. Test them in your 
own applications, difficult or 
routine. You'll learn for yourself that 
it’s wise to use HYCAR for long- 
time, dependable performance. For 
more information, please write 
Department HD-7, B. F. Goodrich 
Chemical Company, Rose Building, 
Cleveland 15, Ohio. 


Hye 


Reg. U.S. Pat. Off 





Amurita Ruben 
B. F. Goodrich Chemical Company 
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CHECK THESE 


SUPERIOR FEATURES OF HYCAR 


1, EXTREME OIL RESISTANCE — insuring dimen- 
sional stability of parts. 


2. HIGH TEMPERATURE RESISTANCE—up fo 250° 


F. dry heat; up to 300° F. hot oil. 

ABRASION RESISTANCE—50% greater than 

natural rubber. 

MINIMUM COLD FLOW—even at elevated 

temperatures. 

LO W TEMPERATURE FLEXIBILITY — down to 
F. 


LIGHT WEIGHT—15% to 25% lighter than 
many other synthetic rubbers. 


7. AGE RESISTANCE —excoptionally resistant to 
oxidation, 


checking or cracking from 


8. HARDNESS RANGE—compounds can be varied 


from extremely soft to bone 


9. NON-ADHERENT TO et will 


not adhere to metals even aft 
tact under pressure. (Metal adhesions can be 
readily obtained when desired.) 
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PERSONALS 


Recent Personnel Changes and Appoint- 
ments at the Plants of Automotive and 
Aviation Manufacturers and Their Sup- 
pliers. 


Chrysler Corp., Chrysler. Div.— 
John T. Condon made Sales Executive 
of the division. He is succeeded as 
Manager of the Industrial Engine Div. 
of Chrysler Corp. by John C. Hamme- 
lef. 

oe * * 

Bendix Aviation Corp., Pacific Div. 

—R. C. Fuller, Asst. General Mer. 


AN 


Vik 
Ka 





Westinghouse Electric Corp.—T. O. 
Armstrong, director, Plant Labor Re- 
lations. 


International Nickel Co., Inc.—John 
M. Weldon has been appointed Assis- 
tant to Vice-President H. J. French. 

Westinghouse Electric Corp.—Dr. 
Harvey C. Rentschler has retired as 
head of lamp and electronic tube re- 
search at Bloomfield (N. J.) plant. 


* 


Mack Trucks, Inc.—Harry Oldham 
has been appointed superintendent of 
the New Brunswick (N. J.) foundry. 








Warren City Manufacturing Co— 
Alfred W. Schultz, named Director of 
Production and Planning Control. 

* * #* 

The Porter-Cable Machine Co — 
Douglas M. Lyon, Sales Manager, suc. 
ceeding H. L. Ramsey, who has been 
made Vice-President in charge of 
Merchandising. 

Chrysler Corp., Plymouth Div— 
Bruce K. Steele, Asst. General Sales 
Mer. 

The Asbestos Manufacturing Co — 
S. E. Shepard, Vice-President and 
General Sales Mer. 

* * co 

Stewart-Warner Corp.—Lynn A. 
Williams, Jr., resigned as Vice- Presi- 
dent in charge of the South Wind Div., 
Indianapolis. F. A. Hiter, Senior 
Vice-President, assumes direct charge 
of the South Wind Div., in addition to 
his other duties. D. C. Peterson, Di- 
rector of Engineering and Research, 
will succeed Mr. Williams as Chair- 
man of the Engineering Committee. 

* * * 

Thermoid Company, Automotive 
Div.—William V. Linn, appointed Ad- 
vertising and Sales Promotion Mer. 


Continental-Diamond Fibre Co.— 
Harry M. Dexter appointed Sales 
Manager. 


££ 2 


Willys-Overland Motors — George 
D. Pence, appointed President of the 
Wilson Foundry and Machine Co. Div. 

Continental Motors Corp.—T. A. 
Engstrom elected Vice-President and 
factory manager of Muskegon Divi- 


sion. -« a « 


The Autocar Co. — H. M. Coale, 
Vice-President in charge of Sales has 
retired and is sueceeded by Edward 
F. Coogan, previously Vice-President 
in charge of branch sales. 

oo - & 

Dearborn Motors Corp.—Harry V. 
Snow, Tractor and Implement Sales 
Manager. 

* =>“ 

Thermoid Co.—Harold C. Anderson 
elected Vice-President of Research 
Engineering and Development. 


* * 





| Peninsular Grinding Wheel Co.— 
@ Buell Air Horns are With; a Buell the driver has greater secu- Geerge A. Caster, elected Vieo-Presi- 
tops in warning signal rity, maintaining a steady cruising speed. dent in Charge « Manufacturing. 
efficiency. Slowing a 20 ton load from 50 MPH to 30 ars 
@ Installed as original MPH means destroying a lot of energy General Motors Corp., Chevrolet 
equipment on many thru brake lining and tires. It is replaced Motor Div.—J. H. Glass appointed 


by burning more gasoline, increasing load 
on engine and fires again, to regain 


| Plant Manager of the Chevrolet Com- 
speed. This all costs money. We believe | 


mercial Body Div. at Indianapolis. 
James H. Wechsler becomes Asst. 
Plant Manager. 


Trucks and Buses. 


@ They reduce mainte- 
nance costs by decreas- 


a Buell Air Horn is worth $100.00 yearly 
ing stops, starts and 


on any heavy highway vehicle. Then re- 


slowdowns. member a Buell will last _— a 10 Brlegs sitet eee j _ 

years. How would you rate a $100.00 in- si ‘ing Co.—Leo J. 

°° eS vestment that earned $100.00 yearly for McPharlin, Asst. Director of Pur- 
poe Ao and gears. ; 10 years. Ask the man who has a Buell. | chases. 


* * 
@ Cut gas and oil con- 
sumption. 


BUELL MANUFACTURING CO. 
2975 Cottage Grove Ave., Chicago 16, Ill. 








ley, appointed Distributor Promotion 
Specialist. 














* ? 
| Carboloy Co., Inc.—Robert L. Stick- 
| 
| 
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bor costs DOWN! 


gs — often requiring no machining opera- 







more than a minimum .. . Castings made to 
B close as + .010” ... Castings of finer grain struc- 


ture ater strength and hardness, consistent uniformity. 


Such are aluminum alloy castings made by the Permite Perma- 
nent Mold process. They’re advanced, modern castings that 
step up profits by reducing finishing operations and helping 
hold labor costs to a minimum. 


With Permite Castings you can machine the full run of a part 
well within the tolerance, without tool resetting. And the greater 
tensile strength of these “precision-made” castings frequently 








permits thinner cross-sections, reducing weight and cost. 


It will pay you to investigate the cost-cutting possibilities of 
Permite Permanent Mold Aluminum Castings for your products. 
Submit blueprints for recommendations and quotations: 


PERMITE 
ALUMINUM INDUSTRIES, INC. 


CINCINNATI 25, OHIO 


ALUMINUM PERMANENT MOLD, SAND and DIE CASTINGS...HARDENED, GROUND and FORGED STEEL PARTS 
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MARVEL-SCHEBLER CARBURETER DIV. 


BORG-WARNER FLINT 2 MICHIGAN 








Publications 


Available 


(Continued from page 54) 


D-22—Metricator Air Gage 


Federal Products Corp.—Bulletin de- 
scribing the Federal-Metricator Dimen- 
sional Air Gage. It has been compiled 
to instruct people who may be inter- 
ested concerning the place the method 
of gaging dimensions by air takes jn 
inspection. Various illustrations show 
how the Air Gage is used to advantage. 


D-23—Resistance Welding 
Electrode 


Ampco Metal, Inc.—A new enlarged 
edition of bulletin No. 68-B, covering 
Ampcoloy Resistance Welding Elec- 
trodes and alloys catalogs a comprehen- 
sive line of spot welder tips and hold- 
ers, seam welder wheels and other 
resistance welding accessories. The 
bulletin is illustrated with diagrams 
showing dimensions of tips and holders. 
It contains tables of properties of al- 
loys, applications, stock sizes, ete. 


D-24—Plastics 


G. Felsenthal & Sons—24-page Ref- 
erence Booklet on Plastics furnishes a 
handy guide to the varied uses of plas- 
tics by this concern. It discusses in- 
jection molding, blow molding, mold, 
tool and die-making, assembly and in- 
spection, laminating, printing, spray- 
ing, ete. and heat sealing and their 
numerous industrial applications. Pho- 
tographs of molded and fabricated in- 
dustrial and electronic parts, including 
automobile parts, dials, nameplates, etc. 
are included, together with a valuable 
glossary of plastic terminology contain- 
ing descriptions of the properties of 
the many plastics used by the company. 


D-25—Filters 


Titeflex, Inc.—Folder describing the 
Titeflex filter, which features simplicity 
of operation with east of cleaning. Also 
illustrated and described is the Tite- 
flex all stainless laboratory filter. 


D-26—Rubber Transmission 
Belts 


The B. F. Goodrich Co.—Tables and 
other technical data are included in 4 
new 12-page catalog section on Selec- 
tion and Maintenance of Rubber Trans- 
mission Belts. A section lists commonly 
used sizes, minimum pulley diameters 
for its various grades of belting and 
their horsepower capacity; a table of 
service factors of prime movers, used 
in connection with the rate horsepower 
of the driving unit to determine the 
estimated horsepower requirement used 
in selecting a belt, and rules for deter- 
mining the horsepower. 
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Design engineers in industry were 
faced with the need for a bellows with 
extra strength for service far in excess 
of normal limits. 


Standard metal bellows, ideal for most 
pressures, just couldn’t stand the gaff. 


Fultan Sylphon application engi- 


RD 


FIRST WITH BELLOWS 








July 15, 1947 








neers, working closely with these cus- 
tomers, developed a product now 
wide and favorably known as the 
Sylphon Multi-ply bellows. 


Multi-ply bellows consist of two, 
three and four metal tubes fitted closely 
together and then corrugated as a unit 
—just as standard bellows are corru- 
gated. The result is extra strength ... 
sufficient to withstand high pressures 

. without excessive loss of flexibility. 


THE FULTON SYLPHON CO. 


FULTON SYLPHONR 


_ famperatiure Cmiroli — Balllaws — Bellaurs Cssemblles 


Precision built by specialists with 
more than 45 years’ experience, these 
rugged multi-ply bellows . . . like all 
Fulton Sylphon products . . . are engi- 
neered to do their job better, longer, 
at less cost to you. 


Why not find out today how they 
can be used profitably in your business? 
Catalog NB-1300, packed full of in- 
formation and idea starters, is yours 
for the asking. 


KNOXVILLE 4, TENN. 


Canadian Representatives, Darling Brothers, Montreal 
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Federal Adds Five Truck 


a rotator type valve mechanism on the 
exhaust valves. Another Federal fea- 
ture is adoption of the larger Zenith 
1% in. down-draft carburetor with oil 
bath air cleaner. The JXLD(F) engine 
develops 119 bhp at 2800 rpm and 264 
lb-ft at-1200 rpm. Engines are fitted 
with Zollner, four-ring, heavy-duty 


aluminum pistons and a crankcase ven- 
tilating system with an oil bath breath- 
er. The clutch is Borg and Beck Model 
with a lining area of 178 


13E, 13-in. 


if 





























(Continued from page 27) 


sq in. and torque capacity of 330 lb-ft. 

The Clark Model 205-VO, five-speed 
overdrive transmission is’ standard 
equipment on all models except the 
29MLA. The latter has the Clark 
Z05-V_ five-speed direct-drive main 
transmission in combination with a 
Brown-Lipe 6231-B three-speed auxili- 
ary. 

Rear axle set-up is as follows: Model 
25M, the Timken H-100-DPH hypoid 
single-speed axle with a ratio of 6.8 to 

















Ft 


Effective motor temperature control—as 
achieved by Dole Thermostats—is a simple 
but highly practical contribution to name- 
building performance. At all seasons Dole 
Thermostats provide quick warm-up — with 
important savings in gas, oil and motor wear. 


DOLE 


Thermostats 


IN A RANGE 





OF TYPES FOR EVERY CAR 


THE DOLE VALVE COMPANY © 1901-1941 Carroll Avenue, Chicago 12, Illinois 


Los Angeles 


70 


Detroit 


Philadelphia | 





Models 


1, with lubricant capacity of 10 qt; 
Model 25M2, the Timken H-300-DPH 
two-speed hypoid helical double-redue- 
tion axle with a high-range ratio of 
€.13 to 1 and low range of 8.15 to 1; 
Model 29ML and 29MLA, the Timken 
L-100-DPH single-speed hypoid gear 
axle with ratio of 6.83 to 1; and Model 
29ML2, the Timken L-300-DPH hypoid 
helical double-reduction axle with high- 
range ratio of 6.32 to 1 and low range 
of 8.22 to 1. 

Front brakes are Lockheed hydraulic, 
16 x 2% in. on the Series 25M, and 16 x 
3 in. on the Series 29ML. Timken dual 
primary hydraulic brakes are standard 
at the rear on all models except the 
29MLA, 16% x 3% in. on the Series 
25M; 16% x 5 in. on the 29ML and 
29ML2. The 29MLA has hydraulie 
brakes at the rear, and is fitted with 
the ACC Tru-Stop parking brake while 
the other models have drum type park- 
ing brakes. The Bendix Hydrovac vac- 
uum self-contained power unit is stand- 
ard on all models. 

The Gemmer worm-and-roller steer- 
ing gear with ratio of. 18.5 to 1 is used 
on the Series 25M, while the triple- 
tooth worm-and-roller Gemmer gear of 
20.4 to 1 ratio is found on the Series 
29ML models. Needle bearing propel- 
ier shafts are used on all models, with 
torque capacity of 1900 lb-ft on the 
Series 25M, and 2750 Ib-ft on the 
Series 29ML. 

Among other features common to all 
models are the use of multiple type wir- 
ing with an individual fuse for each 
circuit, cold-riveted frames, all-steel 
cabs, waterproof oil-filled Delco-Remy 
coils and finger tip control on the in- 
strument panel for vacuum power shift- 
ing of two-speed axles. In addition, both 
the crankcase and transmission are fit- 
ted with Lisle magnetic plugs which 
pick up metallic particles and prevent 
them from circulating with the lubri- 
cant. 

All sheet metal is finished in a baked 
enamel in the full range of Federal 
color combinations. Dayton steel spoke 
wheels with 8.25 x 20 tires are stand- 
ard on the Series 25M, with Budd six- 
stud dise wheels available at extra cost. 
Other options include Dayton and Budd 
six-stud dise wheels with 9.00 x 20 tires. 
Standard equipment on the Series 29- 
ML are Dayton steel spoke wheels with 
9.00 x 20 tires. Special equipment in- 
cludes Budd 10-stud dise wheels with 
standard tires, and Dayton and Budd 
wheels with 10.00 x 20 tires. 





R. E. Olds Recovering 
From Pneumonia Attack 


R. E. Olds, 83-year-old automobile 
pioneer and founder of the Reo and 
Oldsmobile Companies, is reported 
recovering from an attack of pneu- 
monia at his home in Lansing. 
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CLEARING S SERIES PRESSES 
DOUBLE CRANK— WELDED STEEL 


This Clearing series is new, but by no 
means untried. Clearing presses of S 
Series have been performing, in actual 
routine production, in different plants and 
in sufficient numbers to prove their merits 
beyond question. 

Being crankshaft driven, these presses 
are naturally less costly than the eccen- 
tric presses for which Clearing is so well 
known. However, the welded steel con- 
struction—pioneered by Clearing years 





ago—the long, adjustable and removable 
gibs, the barrel-type slide adjustment, 
and other features mark the Clearing 
S Series, herewith formally announced, as 
something far beyond the ordinary crank- 
shaft press. Capacities from 135 tons, bed 
widths from 42”. Details are yours for 
the askin~. 


" : 
reine | 


MECHANICAL“ AND HYDRAULIC PRESSES * 45 TO STCAPACITYg AND, LARGER’ 





CLEARING MACHINE CORPORATION 


6499 WEST 65TH STREET *« CHICAGO 38, ILLINOIS 








Business in Brief 


Written by the Guaranty Trust Co.. 
New. York, Exclusively for -Avto- 
MOTIVE INDUSTRIES 


Continuing minor fluctuations in 
general business activity are indicated, 
The New York Times index for the 
week ended June 21 stands at 144.7, 
as against 146.4 for the preceding 
week and 132.9 a year ago. 

Sales of department stores during 
the week ended June 21, as reported 
by the Federal Reserve Board, equaled 
256 per cent of the 1935-39 average, 
as compared with 300 per cent in the 
week before. Sales were three per 
cent above the corresponding distribu- 
tion a year earlier, as against a pre- 
ceding similar excess of six per cent. 
The total in 1947 so far reported is 
10 per cent greater than the compar- 
able sum in 1946. 

Electric power production increased 
slightly in the week ended June 21. 
The output was 13.3 per cent above 
: the corresponding amount in 1946, as 
$ Phiten Ree compared with a like advance of 16.7 
U. S. Pat. Oa. aw Elsewhere per cent shown for the _ preceding 
week. 





tailway freight loadings during the 
same period totaled 901,296 cars, 0.7 
per cent more than the figure for 
the week before and 5.0 per cent above 


the corresponding number recorded 
last year. 
Ao | Crude oil production in the week 


ended June 21 established a new rec- 
ord, averaging 5,114,500 barrels daily, 
° ° e ° ° = or 1300 barrels more than the pre- 
provide automotive engineers with a simple, eco ceding average and 165,000 barrels 
nomical solution to the problem of driving acces- || ®?°ve the comparable output in 1946. 
: - Production of bituminous coal and 
sories located anywhere in a car, bus, or truck. lignite during the week ended June 
a 21 is estimated at 12,900,000 net tons, 
With one of these shafts, power can be taken from 0.1 per cent more than the output in 
i rae. . the week before. The total produc- 

the engine or transmission and delivered to any | tion in 1947 so far reported is 35.9 
- = - per cent above the _ corresponding 
point in the vehicle. 4 quantity in 1946. 


Civil engineering construction vol- 


The same is true for accessories such as radios, ume reported for the week ended June 


26, according to Engineering News- 

: re : : - Record, is $143,470,000, or 52 per cent 
heaters, air conditioners, etc., which require opera ae ae tae ee ae ee 
tional adjustments. With an S.S.White remote con- | | 2nd 12 per cent above the compar: 


able sum in 1946. The total recorded 


trol type shaft, smooth, sensitive control can be || fr twenty-six weeks of this year is 


two per cent more than the corre- 
provided between any two points. This allows the sponding amount in 1946. The increase 
| in public construction is 19 per cent, 
accessory to be mounted in any out-of-the-way but private construction is eight per 
* : - cent below that a year ago. 
spot with its control on the dash or at any desired The wholesale price index of the 
ss Bureau of Labor Statistics for the 
point. week ended June 21 is 147.8 per cent 
of the 1926 average, as compared with 
147.6 for the preceding week and 112.4 
LE SHAFT HANDBOOK ee 
260-PAGE FLEXIB s Member bank reserve balances de- 
creased $160,000,000 during the week 
FREE TO ENGINEERS ended June 25. Underlying changes 
thus reflected include an advance of 
$260,000,000 in Reserve bank credit 
and an increase of $417,000,000 in 
Treasury deposits with Federal Re- 
serve banks, accompanied by a de- 
cline of $12,000,000 in money in cir- 
culation. 


é Total loans and investments of re- 

: porting member banks declined $86,- 

<= 000,000 during the week ended Jun¢ 

° ° INDUSTR 25. An increase of $25,000,000 in ecom- 
THE S. S$. WHITE DENTAL MFG. CO. DIVISION mercial, industrial and agricultural 
DEPT. A, 10 EAST 40th ST., NEW YORK 16. N » loans was recorded. The sum of these 
FLEXIGLE SHAFTS + FLEXIBLE SHAFT TOOLS + AIRCRAFT ACCESSORIES business loans, $10,658,000,000, shows 


SMALL CUTTING AND GRINDING TOOLS + SPECIAL FORMULA RUBBERS a net increase of $3,129,000,000 in 12 
MOLDED RESISTORS + PLASTIC SPECIALTIES © CONTRACT PLASTICS MOLDING months. 


One of Americae AAAA Industrial Enterprisee 


Gives full information and engineering data 
about flexible shafts and how to select and ap 
ply them. Copy free, if you write for it on 
your business letterhead and mention your po- 
sition. 
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WHERE THERE’S A WILL & | 
theres a way 
TO CUT COSTS ath 











Ir YOU ARE REALLY TRYING to cut costs and improve 
performance at the same time, specify FORMETAL. Through the exclusive qualities of 
these bushings and bearings, you can produce savings in materials and in operating costs. 


For example, in a FORMETAL Bushing you can use a thinner wall to provide the same 

strength as the thick wall of an ordinary bushing. You can select a higher Rockwell hard- 

ness without loss of machinability. You can have a custom-made oil groove, vital to long, 
_ smooth performance, engineered to your particular need. 


Yet with these and many other advantages, FORMETAL bushings and bearings, whether 
made of bronze, steel, or alloy to your specification, cos? you no more than ordinary types. 
if you are an engineer or buyer of bushings, bearings, or spacer tubes, write for the free 
new catalog. You'll want it for constant reference! 


To gef your products really rolling... vse FORMETAL! 


= : amy: commer ; saa <=. “rn br tT rtrliereertestLeTtetTEeSTeLe ee ee Tie 
. —_— S setitie ace —. ) National Formetal Co., Inc., 6610 Metta Ave., Cleveland 14, Ohio 


Please send free copy of your new catalog. 
|) NATIONAL FORMETAL CO., INC. 
ESTABLISHED 1919 
Manufacturers of “Superformed” Bushings and Bearings ... and Spacer Tubes 


{ 6610 METTA AVENUE + CLEVELAND 14, OHIO 
Offices in DETROIT * CHICAGO » NEW YORK « LOS ANGELES INDIANAPOLIS 
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(Continued from page 35) 


piston and cylinder, which results in’ the large reductions in exhaust noise 
scoring and eventual freezing. Byelimi- it provides ensures improved passenger 
nating cooling drag and improving the and crew comfort. 

streamlined shape of the power plant The conversion of an existing power 
cowling, it affords improved perform- plant design to jet ejection cooling re- 
ance of the airplane through added top quires only a few simple considerations, 
speed and remarkable increase in the the major task being achieving the 
rate-of-climb, which has reached as_ proper balance between a number of 
high as 30 per cent in some installa- different design objectives. The engine 
tions. Of military value is its inher- cowling must be completely sealed 
ent flame dampening characteristics and throughout its various sections with 


Wider Use of Exhaust Jet Cooling 
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The slip-on-the-transmission-shaft feature permits the spline, on this 
MECHANICS Roller Bearing UNIVERSAL JOINTS and tubular shaft 
assembly, to be lubricated by the lubricant in the transmission — elimi- 
nating the conventional reservoir and stub shaft. Let our engineers show 
you how this and other MECHANICS features will help you reduce 
weight and costs in your new model. 
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MECHANICS UNIVERSAL JOINT DIVISION 


Borg-Warner 
2020 Harrison Avenue, Rockford, Ill. Detroit Office, 7-234 G.M. Bldg. 
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the exception, of course, of the Nose 
opening. This consideration enables the 
layout of a completely faired engine 
nacelle and, simultaneously, permits 

full cantilever cowl design with largd . 
hinged sections for engine access jf dese 

sired. The optimum aerodynamic cow 

shape may thus be used with resultingy 
reductions in drag through the elimina} 
tion of exit slots and cowl vibratio 

and movement during flight. 

The jet ejector is most efficient whey 
the flow through it is steady. Therep 
fore, it is necessary to provide a steady 
flow by connecting a number of ex F 
haust ports whose exhaust valve open 
ings do not overlap. Any three ey 
inders 120 deg apart may be joined intd 
a single exhaust without exhaust valve 
opening overlapping. Simplest instal. 
lation is the use of collector ring seg} 
ments exiting into two jet ejectors, 
which avoids the maze of siamese and 
triamese exhaust manifolding otherwise 
required. The collector ring also 
simplifies the power plant section in- 
stallation through cleaning up the re. 
gion aft of the engine, thereby permit- 
ting more efficient cooling air flow into 
the ejectors. 

The jet ejector inlet section is a 





flaired, convergent passage with the ex. 
haust exit mounted free one or two in. 
forward of it. This provides a free 
inlet for the induced cooling air and 
also provides for movement of the ex- 
haust manifold, which is mounted on 
the engine while the jet ejector is 
mounted on the wing or fuselage struc- 
ture. The ejector is rectangular in 
shape to conserve lateral space in the 
airplane and to simplify manufacture 
and mounting. The exhaust nozzle di- 
recting the exhaust into the jet ejec- 
tor should be flattened to a form with 
slot about 12 to 15 times as long as 
its width for best ejector performance. 

Caleulations for the design of the 
jet ejector begin with data on the cool- 
ing requirements of the engine, which 
may be supplied by the manufacturer. 
These figures include: the amount of 
cooling air required, the total exhaust 
flow, the air pressure behind the-en- 
gine, the temperature behind the en- 
gine and the pressure required of the 
jet ejector. These data may then be 
used for calculating the performance of 
the ejector for a number of different 
values of the throat pressure, the con- 
trolling factor in an ejector installa- 
tion. The value of the throat pressure 
producting the greatest thrust is chosen 


and the corresponding throat area 


used for the design of the ejector. 
An important factor in the throat 
pressure, however, is the design of the 
diffuser, or exit cone. A variable dif- 
fuser offers the best solution due to its 
ability to accommodate changes in en- 
gine cooling requirements. The diffuser 
(Turn to page 76, please) 
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CAN’T BEAT 


TRI CLAL 
EXTRA PROTECTION 


Announcement of the Tri-Clad motor, back in 1940, ushered in a new 
concept of general-purpose motor design. Substantially increased 
horsepower-per-frame-size was one feature. Smarter appearance was 
another. But what really sold more than a million Tri-Clad motors is 
the extra protection we built into them. Figured conservatively, they 
have delivered more than 5 billion hours of service. 

Today, with the “family” including dripproof motors, vertical 
motors, gear-motors, capacitor-motors, and totally enclosed motors, 
the Tri-Clad motor is, more than ever, the motor that means basic pro- 
tection, dependable performance, and minimum upkeep. Apparatus 
Dept., General Electric Company, Schenectady 5, N. Y. 











EXTRA PROTECTION... .AGAINST PHYSICAL DAMAGE! 


Rigid cast-iron frame and end shields protect vital parts from external 
abuse and prevent resonance. Because they’re not at the mercy of a coat 
of paint, they strongly resist chemical attack and dampness. Cast iron 
also gives you tight, metal-to-metal fits between end shields and frame. 


EXTRA PROTECTION... .AGAINST ELECTRICAL BREAKDOWN! 


Windings of Formex* wire, together with improved insulating mate- 
rials, reduce the chances of electrical failure. Heat is dissipated quickly 
—motor stays young for years and years. 


EXTRA PROTECTION...AGAINST OPERATING WEAR AND TEAR! 


Bearing design affords longer life, greater capacity, improved lubri- 
cation features. Bearing seals retain lubricant, keep out dirt. One-piece, 


cast-aluminum rotor is practically indestructible. 
*Trade-mark reg. U.S. Pat. Off. 


GENERAL ¢3 ELECTRIC 
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5 YEARS IN “SOLITARY” 

Many machine tools in the Bell Air- 
craft plant at Buffalo have pioneer 
Tri-Clad motors tucked away inside. 
The result is a sleek exterior for the 
machine and valuable floor space saved. 
During the war, when time was short 
and uninterrupted protection was of 
utmost importance, these motors gave 
dependable service, demanding only a 
minimum of maintenance and inspec- 
tion. The Tri-Clad motor you see here 
driving a milling machine has not been 
removed for five years. It has done its 
job faithfully despite the strain of a 3- 
shift, 7-day work schedule, and along 
with 200 other Tri-Clad motors in the 
Bell plant, gives every sign of staying 
on the job indefinitely. 


NOW—PEAK MOTOR TOUGHNESS 


The Tri-Clad totally enclosed, fan- 
cooled motor is designed for use in 
adverse atmospheres — in iron dust, 
out-of-doors, in hazardous areas, and 
chemical atmospheres. It gives you 
these important construction features: 
e A cast-iron, double-wall frame 
which completely encloses and 
protects windings and punchings. 

e A nonshrinking compound around 
motor leads which protects motor 
interior from dust and moisture. 

e A rotating labyrinth seal which 
further protects the motor interior 

from damage by foreign matter. 








TRI/CLAD 


REG. US. PAT OFF 


MOTORS 
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Exhaust Jet Cooling 


(Continued from page 74) 


controls the throat flow, which, 
controls the mass flow within the en- 
gine compartment. The most desir- 
able arrangement is a variable diffuser 


in turn, 


door automatically controlled by en- 
gine temperature. There are sveral 
practical considerations affecting the 


door at the aft 
however, including 


design of a diffuser 
end of the ejector, 
both structural and aerodynamic limi- 
tations. The door must be large and 
this creates airloads requiring consid- 


eere 
Engin’ bul r\\ a 


a 
Ne 35 va 


-. ™ 


s 
























































erable strength in the door and its 
operating mechanism. The door must 
be rigid enough in design to withstand 
vibration and to prevent fatigue fail- 
ure. Its effective angle of operation 
cannot be large because if it is opened 
too far out into the airstream, it will 
stall and set up large drag loads requir- 
ing additional engine power to over- 
come, as in the conventional engine 
cowl flap. 

The effect of increasing the diffuser 





ck 
Bora & Beck. 


dl i exacting RG & peck 


e name 
















































































BORG & BECK 


FOR THAT VITAL SPOT WHERE POWER TAKES HOLD OF THE LOAD! 





BORG &@ BECK DIVISION 
BORG-WARNER CORPORATION 


CHICAGO 38, 
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opening on the pressure rise in the 
mixing section can be seen in the fag 
that a straight jet with an area of 1) 
times the exhaust jet produces a pres. 
sure rise of only about eight in, o 
water compared to a rise of nearly 9 
in. of water for a diffuser having a, 
area twice that of mixing section ani 
more than 25 in. when the ratio is foy 
times that of the mixing section, 
Ratios of more than four show dimip. 
ishing returns, however. 

The size of the ejector is determine 
by the size of the exhaust area anj 
varies from about eight, for large dif. 
fusers, to about sixteen for straight 
pipes with no diffuser door. The mix. 
ing section of the ejector should be a 
straight section in order to obtain 
rise in pressure of the mixing gas and 
air as it passes through. A diverging 
mixing tube often produces an efflux of 
less than atmospheric pressure, result. 
ing in no added thrust and very small 
pumping action. Curves in the mixing 
tube are permissible, however, provid- 
ing a constant.cross-sectional area js 
maintained. These may be necessary 
due to individual power plant installa- 
tions and their losses are negligible, 

The high speed of the exhaust poses 
certain ejector problems, however, due 
to its frequent supersonic speed. High- 
power aircraft-engine exhaust veloci- 
ties vary from 1600 fps at maximum 
cruising rpm to well over 200 fps at 
maximum power. This, in itself, pre- 
sents small problem but its effect on 
the velocity of the mixture through the 
ejector is considerable. The perfornm- 
ance of the ejector falls off rapidly 
when the speed of the mixed flow ex- 
ceeds a Mach number of about 0.6, 
During the design stage, the mixed 
flow velocity must be determined and, 
in the event it exceeds this figure, the 
mixing tube area should be increased 
until this figure is obtained. 

The effect of altitude on the perform- 
ance of the jet ejector depends upon 
the purpose for which the ejector is 
designed. If its design is primarily fo 
cooling purposes, its performance in- 
creases slightly as the airplane climbs 
from sea level to about 10,000 ft, after 
which it falls off fairly rapidly. The 
standard design mass flow ratio of six 
(cooling air flow of six times the ex- 
haust flow) increases to almost seven 
at 10,000 ft, but falls steadily to about 
five at 35,000 ft. On the other hand, 
as a thrust augmentor, the perform- 
ance of the jet ejector improves wit! 
altitude, developing a larger thrust 
ratio as the airplane climbs. This effect 
is due, principally, to the reduced den- 
sity of the atmosphere and the conse 
quent reduction in back-pressure on th 


diffuser exit. ; 
The length of the mixing section 
plays an important part in the per 


formance of the ejector. The perform- 
ance is improved as the length of the 
mixing section increases from one 1 
about three times the diameter. The 
performance is not appreciably affected 


(Turn to page 80, please) 
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Tune in the Auto-Lite 
Summer Show, star- 
ring Parker Fennelly 
as “Lawyer Tucker’ 
—Thursday Nights, 
9:00 E.T. on CBS 
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@ A typical advancement of Auto-Liff 
engineering is the amazing new Auft 

“Sta-ful,” the battery that needs water 
only 3 times a year in normal car 
sensational new principle which 
“Sta-ful” battery possible, demonstr 
the ability of the Auto-Lite organizat 
to constantly develop and improve 

its products. This ability is convinci 
proved by the use of these products 
original equipment on many of Am 
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For additional 


Products for 


AIRCRAFT 


information regarding any 
of these items, please use coupon on page 5} 
(Continued from page 58) 
approach lights, runway designator, the approach portal to the start of the 


and runway lights. 

Thirty-six krypton flash units each 
with a brilliancy of 3,300,000,000 peak 
beam cp are placed in line alternately 
with 36 neon blaze units for a distance 
of almost three-quarters of a mile from 


runway. The krypton lamps are only 
four in. long but when a surge of elec- 
tricity heats the gas to incandescence, 
the lamp flashes with a maximum 
brightness of nine-million ep per sq in. 
The reflector and optical system of the 





Wherever accuracy 
is important... 
is accuracy CONTROL! 


Close-limit machine work calls for 
inspection standards regularly 
checked and reestablished wherever 
necessary. Equipment for this kind 
of gage-testing is not costly. A set 
of 81 Johansson Gage Blocks as pic- 
tured, providing more than 120,000 
different combinations, in steps ci 
0001”, from .200” to more than 12 
inches, costs less than 4 mills (4 
tenths of a cent) per measurement, 
in Inspection Standard “A” Jo- 
FORD MOTOR COMPANY 

JOHANSSON DIVISION e | O 


3602 Schaefer Road 
Dearborn, Mich. 


GAGE 





Blocks. It’s the biggest bargain in 
accuracy-assurance you could buy. 
Jo-Blocks come 
+ .000002”, .000004” and .000008”. 


They will put your shop on a basis of 


enduring accuracy. May we send you 
literature with full details—sizes, 
accessories, 


illustrations of uses? 


Every shop that works to thousandths or 
closer—whether on production, adjustments 
or repairs, needs— 





BLOCKS 





in accuracies of 
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lighting fixture concentrate this flash 
to three and a third billion ep. 

When flashed rapidly, one after an. 
other, the line of lamps appears like 
a stroke of lightning traveling toward 
the airport landing strip. Flashing 49 
times a minute, this line of vivid light 
can be seen for at least 1000 ft evey 
in zero-zero visibility. 

In clearer weather, intensity of the 
approach lights is reduced and the 
krypton units can be turned off in fa- 


vor of the less brilliant neon blaze units § 


that can be used as either flashing or 
steady-burning lamps. Brilliance of the 
neon units can be reduced to as little 
as 100 ep on clear nights. 

An 83-ft combination red cross or 
green arrow serves to direct runway 
traffic. As the pilot approaches the 
beginning of the runway, he sees on 
the ground a brilliant green arrow 83 
ft long, indicating that the runway is 
all clear for his landing. This is called 
the runway designator. If for some 
reason, the runway is not clear, the 
designator is changed to a high flash- 
ing red cross. The arrow and cross are 
formed by green Zeon or red neon tu- 
bular lamps. 

New, powerful runway lights will 
give the pilot an accurate picture of 
the runway’s width and direction. These 
high-intensity runway lights are spaced 
at 200-ft intervals along the runway 
border. Each light can cast a steady 
penetrating beam of 100,000 ep inten- 
sity—about 100 times brighter than the 
runway lights now in commercial use. 
Although 100,000 cp can be used in 
worst visibility conditions, brightness 
can be reduced gradually to five cp for 
clear night operation. 

To help make foggy weather land- 
ings routine for pilots, two approach 
angle indicators are installed near the 
head of the runway. These tell pilots 
in clear weather that they are coming 
in at exactly the right altitude for a 
perfect landing. Projecting a tri-color 
beam, sharply divided into horizontal 
layers, these indicators appear as flash- 
ing yellow lights if the plane is too 
high, red if it is too low, and green 
when the rate of descent is correct. 


F-19—Engine Lubricating Oil 


A new additive type aircraft engine 
lubricating oil, said to extend the pe 
riod between overhauls and reduce the 
number of engine replacement parts 
needed for the safe operation of planes, 
has been developed by the Shell Oil 
Co., Inc. Called “AeroShell Oil D,” the 
new oil was developed over a_ period 
of years through extensive tests in both 
large and small engines. 

Besides the new oil, Shell has also 
developed a new general purpose ail- 
craft grease, called “AeroShell Grease 
6,” which can be used to handle about 
90 per cent of required aircraft lubri- 
cation, including wheel bearings and 
general airframe applications. The 
new grease is stable, and incorporates 
corrosion-resistant properties. 
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No. 3 OF A SERIES: “How Du Pont Explosive Rivets do an 
Efficient, Economical Fastening Job—Fast”’ 


How Explosive Rivets 


SIMPLIFY 
PRODUCT DESIGN 


HAVE YOU A PLACE in your product fabrication job— 
right now—where Explosive Rivets can simplify fasten- 
ing work... save time... help reduce fastening costs? 


When the ideal design would necessitate blind riv- 
eting—or riveting in hard-to-get-at places, you don’t 
have to seek ways to avoid it. Explosive Rivets will do 
the job simply, and quickly. By removing restrictions 
imposed by conventional riveting methods, these 
Rivets allow a greater freedom in design and still keep 
production costs down. 


The illustrations at the right are examples of typical 
applications. 


HOW EXPLOSIVE RIVETS WORK 

EE a Simply insert Rivet in prepared hole 
' and apply tip of Du Pont Riveting 
iy Iron to Rivet head. Cavity in full 
length of Rivet shank contains a mi- 
nute, non-corrosive charge. Heat fires 
= the charge. Shank expands ; ; ; fills 
hole completely. Close hole tolerances 
are therefore unnecessary. Barrel- 
ae - shaped head on opposite end of Rivet 
locks it securely in place. No rivet- 
finishing operations are required, and 

there are no parts to vibrate loose. 
Many manufacturers have found it 
well worth while to investigate 
the advantages offered by Explosive 
* eer Rivets. Write today for manual 
ss containing the complete story. E. I. 
du Pont de Nemours & Co. (Inc.), 
Mee _ Explosives Dept.,Wilmington 98, Del. 











OUTSTANDING FEATURES OF EXPLOSIVE RIVETS 


|, Easy to insert . . . close hole tolerances un- 


necessary. 
2, Quick to set. . . 15 to 20 Rivets a minute. 


3. Large grip range permits wide use of each 
Rivet size. 





4. Strength comparable to solid Rivets. 
5. One piece . . . no parts to vibrate loose. 


§.No finishing operations required . . 
appearance. 


7. Safe to handle... use... store. 





July 15, 1947 


EXPLOSIVE RIVETS MAKE 


THESE FASTENING OPERATIONS EASY 














Metal sheet quickly attached 
to tubular member. Note area 
occupied by blind head of cop- 
per Explosive Rivet. 


Aluminum sheets readily fast- 
ened to U-shaped member with 
Explosive Rivets of 17S-T alu- 
minum alloy. 


Hard-rubber angle sections 
secured to square section with 
Explosive Rivets. Wide grip 
range allows for varying thick- » 
nesses of materials. 


Plastic strips joined to mag- 
nesium tube using Explosive 
Rivets of 56-S aluminum alloy. 


Leather flap “sewed” to tubu- 
lar frame with Explosive Rivets 
of aluminum alloys, brass and 
copper. 


Fibreboard gusset easily at- 
tached to tubular member with 
Explosive Rivets of 52-S alu- 
minum alloy. 


Plywood riveted to square al- 
uminum column using Explo- 
sive Rivets of aluminum alloy. 





DU PONT 


EXPLOSIVE RIVETS 


A Product of Du Pont Explosives Research 


BETTER THINGS FOR BETTER LIVING 
++» THROUGH CHEMISTRY 


RES. U. 5. pat. OFF 
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May 
in batteries, depending upon 
volume of air to be handled. 
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Jet Cooling 


(Continued from page 75) 


by length/diameter ratios of three tp 
six but falls off appreciably as the 
length is increased. This effect jg 
created by the improved mixing as the 
ratio is increased from one to six, 
Longer mixing sections with increageg 


| internal friction between the fiuid and 


the walls make this latter an increas. § 
ing proportion of the energy in the 
stream and create increasing losseg jp 
performance. 

The jet ejector is one of the simplest 
devices to design once the diameter or 
area of the throat has been determined | 
by the cooling requirements of the en- 
gine. The entrance is simply a con. 
verging passage and the angle of con- 
vergance is not critical. The lips may 
vary between one-sixth the radius of 
the mixing section up to three or four 
times the radius. The mixing section 
may be straight, curved or with two 
or three bends in it so long as the 
area remains constant. The diffuser 
angle is not critical in the case of ad- 
justable doors, other than the problems 
previously mentioned and, for fixed 
diffusers, an exit conical angle of about 
8 deg is sufficient. 

As in all things mechanical, however, 
there are certain features which can- 
not be overlooked in an analysis of its 
advantages. It might appear, at first 
glance, that the jet ejector is a method 
of “getting something for nothing.” 
However, current installations are con- 
siderably heavier than conventional 
exhaust systems and this weight must 
be charged against engine power in a 
comparison with the amount of cooling 
power it eliminates. It also reduces the 
amount of thrust contained in the ex- 
haust system by diverting much of this 
energy to cooling purposes. Although 
added thrust is available from a jet 
ejector cooling installation, it is con- 
siderably less than straight ejector ex- 
haust stacks on each individual cyl- 
inder produce. The noise of this latter 
installation is, however, a major objec- 
tion. 

The applicability of jet ejector cool- 
ing to all types of aircraft, regardless 
of power or speed is evidenced by the 
wide variety of installations now being 
developed. Outstanding example of 
high-speed commercial transport instal- 
lation is that of the Consolidated Vultee 
Convair-240 airliner now in quantity 
production (AUTOMOTIVE AND AVIATION 
INpusTRIES, April 15, 1947, issue). This 
installation represents the combined 
cooling and added thrust design, which 
is certain to predominate over special- 
ized installation in fixed wing aircraft. 
This installation provides approximate- 
ly 200 lb of thrust per engine for 
climbing purposes, which increases the 
payload of the airplane as much as 
2000 lb in certain CAA categories of 
performance. Through the use of jet 
ejector design, the Convair-240 cooling 

(Turn to page 82, please) 
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TRICO PRODUCTS CORPORATION, BUFFALO 3, N.Y. 














T’S easy to install the Trico Washer. It’s Through advertising in the Saturday 
easy to sell them...to new car owners Evening Post, Life, Collier’s, Time, Country 
and old... to truck owners by the fleet. Gentlemen, Trico is showing millions of 
Checkups show that 90 per cent of all motorists how to have safe, clear vision 
windshields are dimmed with road at ALL times...at a modest price... 
gtime nearly 100 per cent of the time. by installing a Trico Washer. 


Thousands of dealers join Trico in telling owners "where to buy’’ with listings 
under the Trico trademark in the classified pages of phone books... and by 
displaying Trico service signs. 
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Exhaust Jet Cooling 


(Continued from page 80) 


is greatly improved under all condi- 
tions, noise is reduced, drag is reduced 
end performance increased. 

Its use on military aircraft offers 
even greater gains because fewer com- 
promises need be made in its design. 
An outstanding example of combat 
plane installation is the system used 
on the Kaiser Fleetwings XBTK-1 
Navy torpedo-bomber plane designed 
and built during the war. This system 
varied considerably from that used on 
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HYDRAULIC PRESSES AND VALVES Fa 


the Convair-240 because of its single- 
engine design. In the XBTK-1, the jet 
ejectors were placed along the fuselage, 
one on either side of pilot’s cabin. The 
ducts were rectangular in shape, lying 
flush with the fuselage, the exit locat- 
ed near th trailing edge of the wing. 
In this system, adequate cooling is pro- 
vided plus about 120 hp of additional 
thrust. 

Bell Aircraft Corp. and the Sikorsky 
Division of United Aircraft Corp. have 






his 2,000-ton self-contained 
HyYDROLECTRIC Forming Press 
can do a big job for Hot Die- 
Forging or Forming... and do it 
well, automatically. Standard 
equipment contains a centralized 
control system, 
semi-automatic or manual opera- 


fully automatic, 


tion... just by setting the selector 
switch. A special die-setting con- 
trol available, providing sensitive 
platen movement. For more details, 
or engineering advice, ask R. D. 
Wood Company, Public Ledger 
Building, Independence Square, 


Philadelphia 5, Pa. 
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made extensive design studies of the 
application of jet ejector cooling to the 
helicopter with promising results ang 
both firms will shortly announce pro. 
duction designs utilizing.this principle, 
A fundamental problem of the helj. 
copter application, however, is the al]. 
too-familiar solution to one problem 
creating another. The prevalent hej. 
copter power plant system utilizes , 
cooling fan to cool the engine. Thi 
fan also comprises a flywheel for the 
engine for idling purposes, since the 
rotor is declutched during ground oper- 
ation. Elimination of this fan by jet 
ejector cooling automatically creates a 
fiywheel problem. Bell’s solution ig to 
use both the jet ejector principle and th 
flywheel, both, however, made smaller 
and lighter than their installation 
singly would have demanded. The heli- 
copter offers a fertile field for jet ejec- 
tor development, however, due to its 
long periods of operation at zero for- 
ward speed and in directions sideways 
and aft away from the forward location 
of a cooling air intake. 

The jet-propelled military plane 
utilizes the basic principles of the jet 
ejector although in a considerably dif- 
ferent manner. Most British and some 
American turbojet installations emplo: 
a sleeve about the tailpipe for the cir 
culation of cooling air drawn aft by the! 
ejector action of the jet nozzle. The 
ratio of cooling air to exhaust gas, 
however, is considerably lower than the 
six of reciprocating engines, actually 
being fractional. However, the coming 
use of boundary layer control, in which 
air is drawn from slots in wings to re 
duce their drag, will utilize the jet 
ejector principle for the pumping ac- 
tion required. 

Experimental installations of jet 
ejector cooling in the automotive field 
have been made, one outstanding ex- 
ample being an installation designed by 
Usines Chasson, automobile radiator 
manufacturers in  Asnieres, Paris, 
France. At the suggestion of Henri 
Coanda, a Rumanian engineer, and one 
of the pioneers of jet ejector develop- 
ment (AUTOMOTIVE AND AVIATION IN- 
DUSTRIES, Feb. 15, 1946 issue), Usines 
Chasson designed an ejector 150 mm in| 
diam with a flow ratio of 20, more than| 
three times that used in current in-| 
stallations. This ejector was fitted to 4 
Citreon automobile and tests were car- 
ried out. However, the Citreon is pow-| 
ered by a four-cylinder engine, which 
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produced a pulsating flow in the ejector pen 


and markedly lowered its performance. 
Tests of automotive ejectors are con- 
tinuing, however, and the inherent ad-) 
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al 


vantages of the system are as appl vr 


cable to automobiles, tractors, buses; 
tanks and motorboats as they have 
proved to be in aircraft. 

Assuredly, jet ejector cooling prom- 
ises a broad new field of investigation 
for modern science and comprises ar 
other remarkable chapter in the stor 
of mechanical progress through the ap 
plication of old principles to new ap 
plications. 
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leways | NARROW TEMPERATU Rr BAN D jacket sights on two 
cation rods as they enter 

the third pass of 


FOR ROEBLINGS ROD ROLLING so tswti.,0n 


temperature to 


a nA ge _ ‘4 

mph “Meld by L&N Pyrometers on — write, m4 
Roebling, N. J. 

. th d | slam. 

_ The Furnace and Mi 

an the 


tually , : ‘ 
‘oming| Automatic control which can be applied to many 


which |complex temperature problems is illustrated by the 
oe {Pyrometer setup in John A. Roebling’s rod rolling 
ng ac-|Plant. Two L&N Pyrometers, with Rayotubes as de- 

tectors, work as a team to maintain correct rod tem- 


f Ba peraure both before and during rolling. 
e eld 
eis Micromax instrument records the temperature of 
diator|the big 15-burner oil-fired Morgan furnace, and 
Paris, |through its Control Unit activates the valve drive 


bey which regulates heating of the whole furnace. A 


velop-| >peedomax Recorder supplies a continuous, prompt 


yn In-|record of rod surface temperature, as the rods move Sy eee 
Usines ‘ : : 2 Furnace temperature is detected by the Rayotube 
through the rolling mill. shown projecting into the furnace wall, and re- 
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in : : 
. a r - : . oF corded by a Micromax Pyrometer. Control is 
a With the information that these micro-sensitive and through the Drive Unit, linked to each of the fifteen 
sd tou! pendable instruments give, the operator can avoid Hauck burners, for regulating both fuel and air 


to the Morgan Engineering Company furnace. 
re car-'the cobbles which result if rods are fed into the mill 
S pow- 


hich C20 hot, and the flats and “finny” ends which are the 
sjector (Penalty for too cold rods. The overall result is 


manee. Smoother production, with practically no rejects. 
e con- 


nt a |-atalogs N-33B and ND46(1) describe the two 
a os 
paces, PYrometers. If you have a particular problem, an 


nave [L&N field engineer will be glad to discuss it with you. 


prom- | 








gation} 
es ar ! LeEDS & NORTHRUP COMPANY, 4966 STENTON AVE., PHILA., PA. 
, stor 3 Left-hand instrument is the Speedomax Recorder 
he ap a FE E 'D) gy & N ‘@) Ie T ae R U md which records temperature of rods passing through 
w ap mill, photo (1). Beside it, the Micromax instru- 
| JRING INSTRUMENTS + TELEMETERS - AUTOMATIC CONTROLS - HEAT-TREATING FURNACES ment controls furnace temperature (2). 
1 N-33B-685 (2) 
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Consequently any desired curve rate 
can be obtained by design; that is, 
with a parallel rate of 133.6 lb per in., 
a curve rate of 168 lb per in. or more 
can be chosen. Such a car has its least 
spring resistance with parallel spring 
action, which means that this car, while 
being driven, has the tendency to 
bounce parallel with the ground and in 
curves has a considerable smaller tilt. 

The rear coil-spring arrangement is 
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signing and building small motors 
for over three thousand 


applications. 
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Specially designed for each par- 
ticular application and with quality 
and dependability built into every 
part, Lamb Electric Motors have 
established a reputation for long, 
trouble-free performance. 


Contributing importantly to this 
good performance is our expe- 
rience gained in 31 years of de- 
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Experimental Suspension System 


(Continued from page 43) 


shown in Fig. 5. By locating point X 
of this system lower than the cor- 
responding wheel center, an additional 
good understeer is obtained; and the 
car’s roll-center is flawlessly free of 
any torsional moments. If the connect- 
ing line between the pivot points of the 
front wheel carrier arms meets this 
point X, all additional torsional 
moments are eliminated. 

However, experiments have shown 
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that this geometry of the front axle can 
be neglected if the wheel carrier arms 
have sufficient elasticity in order tg 
meet this point by self-adjustment. | 
is important to locate point X for the 
rear spring system lower then the 
wheel center, especially on account of 
understeer, which guarantees a corregt 
straight-on driving (no continuous ad. 
justment with the steering wheel). ft 
also creates an additional force, which 
tends to keep the car floating and coun- 
teracts the spring forces. 

When the extensions of all spring 
centers meet the vertical extension of 
the center of gravity, all additional 
forces which torsionally stress the car 
should be eliminated. When designing 
a frame it should be observed that all 
forces are efficacious at the spring 
center and not at the wheel center, as 
formerly practiced. Similar to the op- 
eration of the keys of a piano, the four 
springs should be reciprocally stressed, 





The above is an extract from the FIAT 


(Field Information Agency, Technical) 
Report 412, ‘‘Passenger Car and Truck 
Chassis,’’ by Austin M. Wolf, Joint Intelli- 


gence Objectives Agency. 


CALENDAR 





Conventions and Meetings 


Institute of the Aeronautical Sciences. 
Annual Summer Mtg., I.os Angeis, 
Aug. 7-8 
Soc. of Automotive Engineers—West 
Coast Transportation & Mainte- 
nance Mtg., Los Angeles...Aug. 21-23 
Natl. Air Races, Cleveland..Aug. 30-Sept. 1 
Amer. Soc. of Mechanical Engineers 
Fall Mtg., Salt Lake City . .Sept. 1-4 
Amer. Soc. of Mechanical Engineers 
Ind. Instrument & Regulators Div., 
Chicago sda as caper crate Sept. 8-9 
Instrument Society of America Con- 
ference, Chicago Sept. 8-12 
Society of Automotive Engineers— 
Tractor Mtg., Milwaukee...Sept. 17-18 
Natl. Machine Tool Builders Assoc. 
Machine Tool Show, Chicago, 
Sept. 17-26 
Soc. Automotive Engineers, Aeronautic 


Mtg., Los Angeles are Oct. 2-4 
French Automobile Salon, Paris. ..Oct. 2-12 
Amer. Soc. of Mechanical Engineers, 

Petroleum Mech. Eng. Conf. 

Houston, Tex. eye Oct. 6-8 
Natl. Conference of Industrial Hy- 

draulics, Chicago -Oct. 16-17 
Natl. Metal Exposition, Chicago. Oct. 18-24 


Soc. of Automotive Engineers, Produc- 


tion, Cleveland : Oct. 20-21 
Amer. Soc. for Metals, Chicago, <An- 
OM See. «chi ueees Oct. 20-24 


Amer. Welding Soc., Chicago—Annual 
Meeting ee aint ares Oct. 20-24 
Amer. Soc. Tool Engineers—Semi-An 
nual Mtg., Boston..... Oct. 30-Nov. 1 
Amer. Society of Body Engineers, An- 
nual Tech. Convention, Detroit, 
Nov. 5-1 
Society of Automotive Engineers, Fuels 
& Lubricants Mtg., Tulsa.. Nov. 6-7 
Society of Automotive Engineers—Air 


Transport Mtg., Kansas City. Dec. 1-5 
Amer. Soc. of Mechanical Engineers, 
Annual Mtg., Atlantic City....Dec. 1-5 
Natl. Standard Parts Assoc., Chicago 
—Convention : Ran narnia Dec. 5-6 
Automotive Service Industries Show, 
Chicago ...... -Dec. 5-13 


Soc. of Automotive Engineers Annual 
Mtg., Detroit Jan. 12-16 
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FIGURE 1 





FIGURE 2 


SEALING ROTARY PUMP SHAFTS EFFICIENTLY 


Simple compressible rings are effective and economical 


Simple compressible rings provide efficient and in- 
expensive means of sealing rotary pump shafts. Such 
rings effectively prevent seepage of air into the pump 
as well as leakage of the pumped medium. Since this 
kind of seal does not depend for its effectiveness upon 
springs, fingers, or other mechanical parts, it is rela- 
tively low in cost. 

Armstrong’s Cork-and-Synthetic-Rubber Composi- 
tions make effective ring-type seals. These composi- 
tions combine the properties of the various synthetic 
rubbers with the true compressibility of cork. Under 
compression, each air-filled cell of cork acts as a self- 
contained spring. Constant radial pressure is main- 
tained against the shaft without extrusion of the 
sealing material. 

While cork-and-synthetic compositions normally 
are high-friction materials, scoring and friction losses 
are easily prevented by a factory-applied lubricant. 
One lubrication lasts for the life of the seal. 

Figure 1, given above, shows the load end of a vane- 
type pump. This unit is designed to operate with light 
oil at 1,000 psi, at a maximum temperature of 158° F. 
Assembled seals had been used on some models and 
a low-priced composition seal on others. Assembled 
seals were expensive and called for close assembly 
tolerances. Composition seals tended to take a perma- 
nent set and leaks often resulted. 

DC-100, one of Armstrong’s Cork-and-Synthetic- 
Rubber Compositions, now is specified for all models 
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SEND FOR FREE BOOKLET. Write for 
the new, 20-page 1947 edition of 
‘‘Armstrong's Gasket and Sealing 
Materials."’ It. includes specification 
data on more than 40 of Arm- 
strong's resilient sealing materials 
and also helpful hints on their proper 
ie | cprlicction. Write to Armstrong Cork 
ee er’ Gaskets and Packings Dept., 


1507 Arch Street, Lancaster, Pa. 
'= 










GASKETS - SEALS :- 


Cork Compositions @® 


Synthetic Rubber Compounds @ 
Fiber Sheet Packings e 
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of these pumps. DC-100 prevents aeriation problems 
as well as loss of pumped fluids. It provides a greater 
safety factor and gives a more positive seal for a 
longer period of time. Its compressibility allows the 
manufacturer to widen his tolerances, thereby effect- 
ing machine-time savings. Compressibility also en- 
ables this material to absorb lateral compression 
without extruding in a radial direction. 

Figure 2 shows DC-100 used also as a head gasket 
in the same pump. This material provides a much 
greater safety factor than the material previously 
used. Nevertheless, gasket cost is practically the same 
because gasket volume could be considerably reduced. 
DC-100 also permits metal-to-metal contact. Thus 
cumulative tolerances may easily be taken up. Fur- 
thermore, since DC-100 is not fragile, this gasket can 
be re-used if desired when disassembly in the field 
is necessary. 

Because of conditions present in your particular 
application, DC-100 may not be the material we’d 
recommend for you. We suggest, therefore, that you 
discuss your sealing or gasketing problem with an 
Armstrong Representative when you are designing or 
redesigning your equipment. He’ll suggest suitable 
materials and provide samples for testing. 

If you prefer, send details and working drawings 
to us for review. You will find our recom- 
mendations keyed to good current gasketing 
practice. 
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ARMSTRONG ’S 
PACKINGS 
Cork-and-Synthetic-Rubber Compositions 


Cork-and-Rubber Compositions 


Rag Felt Papers * Natural Cork 
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BETTER PERFORMANCE... | 


Pius a 2=WAY SAVIN 


” when you use INCO NICKEL ALLOYS 
_ in these forms 


You’ve probably often wished you could afford to use a 
quality metal in your product. 


Now you can get an INco Nickel Alloy, in some of the 
widely used forms, at a price that will make little or no 
change in your present per-unit costs. 

And, that’s only half the economy story. 


Many manufacturers have eliminated the cost of one or 
more finishing operations . . . extra handling, special anneals. 

For, these smooth, white alloys are solid, corrosion- 
resistant. They are hard and strong—stronger than mild steel. 
Their high ductility makes them easy to work and form. Use 
them wherever high temperatures are a problem. 


Those are the reasons why manufacturers of choke tubes, 
ignition cable and automotive distributors found that an 
INcO Nickel Alloy provided a practical way to improve their 
products. 


What metal problem is on your mind right now? You can 
either write us about it or call one of the distributors of 
INCO products listed at the right. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 











INCO NICKEL ALLOYS ARE 
DISTRIBUTED BY: 


WHITEHEAD METAL PRODUCTS COMPANY, 
INC., Baltimore, Boston, Buffalo, Newark, 
New Haven, New York, Philadelphia, 
Syracuse 


WILLIAMS AND COMPANY, Cincinnati, 
Cleveland, Columbus, Pittsburgh, Toledo 


STEEL SALES CORP., Chicago, Detroit, In- 
dianapolis, Milwaukee, Minneapolis, St. Louis 


HENDRIE & BOLTHOFF MFG. & SUPPLY CO., 
Denver 


PACIFIC METALS COMPANY, LTD., Los An- 
geles, San Francisco, Salt Lake City 


J. M. TULL METAL & SUPPLY CO., Atlanta 
EAGLE METALS CO., Portland, Seattle 
METAL GOODS CORPORATION, Dallas, 


Houston, New Orleans, Tulsa 

ROBERT W. BARTRAM, Montreal 

ALLOY METAL SALES, LTD., Toronto 
WILKINSON COMPANY, LTD., Vancouver 


NICKEL BINciy ALLOYS MONEL* ° “K’* MONEL * “S”* MONEL * “R”* MONEL * “KR’* MONEL + INCONEL* + NICKEL * “L’* NICKEL » “2"* NICKEL 


“Reg. U.S. Pat. Of. 
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Ford Redesigns for 


| Radiator Production EXTRUDI NG RUBBER 


(Continued from page 45) 


A 


' ‘ & ae *% 
designed to speed production is al- ws work fer Specialists 
ready in operation and several exam- 
ples are illustrated here. The first of 
these is an automatic acid dip for 
radiator cores. It is a simple piece of 
equipment, as illustrated, | provided 
with a rotary table containing ten 
fixtures. The operator loads the core 
in vertical position, the fixture then 
lowers to a horizontal position just as 
‘t reaches the station at which the 
stream of acid is caused to flow over 
it from a weir. During the rest of 
the cycle the overflow of acid drips off, 
leaving the core rough dry in readi- 
ness for baking in the adjacent oven. 

The baking oven, pictured here, is 
fed by a merry-go-round table conveyor, 
permitting loading and unloading at 
one station. The temperature of the 
oven is regulated somewhere between 
500 and 575F depending upon the con- 
dition of the metal in a given batch of 
cores. It may be observed in this con- 
nection that the temper of the copper 
and brass used in the cores varies with 
the source of supply and requires care- 
ful control in the baking process. 

The third of the major items of 
equipment highspotted in this study is 
the header “burner” furnace which is 
used for soldering to the core the upper 
a and lower headers, following the pre- 
ceding operation of expanding the tube 
ends over the header. It may be noted 
that solder for the burning operation 
is applied in the form of a punched 
gasket installed over the tubes and 
directly under the headers before the 
expanding operation. As shown, the 
cores are mounted in vertical position Continental’s specialization is based not 
on the mechanized feeder conveyor, the 














RE conveyor being arranged to shift the | only upon its 44 years experience, but 
. . . " 
position of the fixture appropriately | — 
m lle cudew want ta temiaes. also upon the development of specialized 
— Burners are arranged in an inclined : t. Rubb : b . 
sie line starting high so as to reach the CQUEPNCRE. RUSSEL CHIEUMONS OFS oa 
top of largest core. The temperature increasingly important as industries design 
- of the flame is adjusted to provide a 
* gradual melting of solder so as to pre- their products for present and future 
' vent burning out. During the process, 
= the melting solder runs down the tubes markets. Whenever you have extruded 
: to provide a leak-proof joint at the 
0., header, the surplus running off into parts to plan and purchase, why not 
a trough at the lower end which car- . , . 
Pa ries the solder out of the furnace | have Continental’s recommendation ? 
| through a spout for salvage. Upon 
4 , : i eer’ 
nto passing the center of the machine, the sor Cur Gatatog to Devvety 


fixtures reverse the position of the core 
0 as to “burn” the other header. 


las, Other important changes in layout 
and equipment will be made shortly. 


Among these they will discard the 
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Light and Medium Trucks by GMC 


(Continued from page 39) 


Among the features of general inter- 
est common to all models are the follow- 
ing: heavier frame equal in strength 
and rigidity to pre-war frame with fish- 
plates; clutch and brake pedal are fit- 
ted on the frame in a more rigid mount- 
ing to reduce vibration and make them 
readily accessible for servicing; clutch 
pedal linkage is improved to reduce 
pedal pressure, making release pres- 
sure on the larger models no greater 
than on light models; the steering col- 
umn also is frame mounted for greater 


rigidity and easier servicing; radiator 
is mounted and stabilized on a large, 
single rubber mount at the center, mak- 
ing it free from the effects of frame 
twist; molded rubber strips attached to 
the radiator frame prevent recirculation 
of hot air and tend to reduce radiator 
core vibration; and metal baffle plates 
have been eliminated, while bolts re- 
place sheet metal screws in the assem- 
bly. 

Radiators have been improved fur- 
ther by using larger cores together with 








Why 
PALNUT 
LOCKNUTS 


are used on tough 





automotive applications* 











*USED ON: Connecting 
Rods, Brake Parts, Exhaust 
Manifolds, Body Hold 
Down, front and rear en- 
gine mountings and many 
other applications. 


The Assembly Stays Tight! 


“Palnut” double-locking, action is 
unaffected by vibration — holds 
regular nut to original tightness. 


The Cost Is Low! 


“Palnut”, plus regular nut, costs 
less than most other locknuts and 
nut-and-lock combinations. 


Installation Is Fast! 


“Palnuts” spin on bolt freely, lock 
tight with wrench. Well-adapted 
to assembly with power tools. 


Send details of assembly for samples and data 


THE PALNUT COMPANY 


60 Cordier Street 


Irvington 11, N. J. 


Detroit Office: 3-213 General Motors Building 








large inlet and outlet water connections 
to eliminate excessive water pressure 
in the block. The new radiators are 
fitted with an overflow tank built into 
the top. The pressurized cooling sys. 
tem mentioned on the models 409 
through 470 is available as optional 
equipment on the lighter models, the 
system being held at four lb. A safety 
valve located in the secondary tank pro. 
tects the system against excessive pres. 
sure. 

The improved 228, 248 and 270 en- 
gines used in the new line remain the 
same in specification detail, but ip. 
corporate many new features developed 
progressively in recent years. Among | 
these are the following: tocco hardened 
crankshafts; two-piece exhaust valve 
inserts; positive crankcase ventilation; 
water by-pass in cooling system; 
moraine sintered bearings; deep sump. 
type oil pans in Model 300 and up; and 
one-pint oil-bath air-cleaners standard 
in models 300 and up. For greater ac- 
cessibility the battery is mounted out- 
side the frame under the floor boards, 
A spare-tire carrier is standard on all 
models. 

Power shift is standard on all two- 
speed axles and dual performance axles. 
It is operated by vacuum with hydraulic 
brakes and by air when air brakes are 
specified. With vacuum brakes a re- 
serve tank is provided to assure an easy 
shift. New vacuum connections of 
screw-fitted type replace the former 
slip-fit hose connections. 

For driver comfort GMC offers a line 
of new cabs longer and wider both at 
the cowl and across the seat, with two 
in. added to windshield height for bet- 
ter visibility. For wet weather driving 
there is provision of a sealed water- 
proofed windshield and installation of 
the two wipers at the bottom. Cowl 
ventilators located on the top and side 
make summer and winter driving more 
comfortable. In addition, louvered 
openings on the right side of the cowl 
are designed for the attachment of a 
fresh air heater. The cowl ventilator 
sereen is standard. For increased com- 
fort the dash is completely insulated 
and sound proofed, even around clutch 
and brake pedal openings. 

A better ride for the driver is af- 
forded by the longer and softer front 
springs together with improved seat 
cushions. The cushions have about 
twice the number of seat springs, each 
of which is fitted in a burlap bag. Seats 
are trimmed with rubberized hair pads 
with a maroon imitation leather cover- 
ings. 

Cabs now have a three-point mount- 
ing and, in addition, have rubber sta- 
bilizers mounted on the rear of each 
side of the cab to prevent direct con- 
tact between the cab and frame. This 
frees the cab of the effects of frame 
weave. 

A deluxe cab, available as an option 
on the Series 100 through 350, has all 
of the features of the standard cab plus 
the addition of rear-quarter windows 
and bright metal windshield frame and 

(Turn to page 92, please) 
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Gasoline and ammeter dial 


Horn button 


Temperature and oil dial 


Beauty 47 WORK ... on another new car 
with Du Pont “LUCITE’” 


On 15 different makes of new cars 
there are 58 separate parts made of 
Du Pont “‘Lucite’’ 


ply , temperature and other driving essentials. 

And in addition, ‘‘Lucite’’ acrylic resin 
retains its beauty and its clarity for years. 
For ‘‘Lucite”’ resists moisture, sunlight, and 


The parts shown here are on one of these new 
cars. Here is a practical kind of beauty— 
practical because the optical properties of 
‘*Lucite’’ and its ability to edge-light help 


weathering. It has high tensile and flexural 
strength. 

Du Pont ‘‘Lucite’”’ is available in your 
choice of colors or in colorless transparency . 


provide the driver with instant answers to 
urgent questions concerning speed, fuel sup- 


Write for booklet, ‘‘ Heat-Resistant‘ Lucite,’”’ 
E. I. du Pont de Nemours & Co. (Inc.), 
Plastics Dept., Room 20.. Arlington, N. J. 


*REG. U. 8. PAT. OFY. 
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BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY 


Speedometer dial 


Parts shown above molded by: Hoosier Cardinal Corporation, Evansville, Ina., 
(horn button); The General Industries Co., Elyria, Ohio, (temperature and oil, gasoline 
and ammeter and speedometer dials); Erie Resistor Corp., Erie, Pa., (indicator dials). 
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for 
estimated at between $10 million and 


any single make of car can be 
$20 million. The lower figure would 
apply to the Big Three—Ford, GM, 
and Chrysler — because many of the 
parts and panels are interchangeable 
among the various lines. 

It is reported that in prewar years 
Chrysler spent approximately $15 mil- 
lion a year in all of its divisions pre- 
paring for new models, including tool- 
ing. During the past 18 months, the 
corporation has spent $57 million for 
tools, according to B. F. Hutchinson, 
chairman of the finance committee, ex- 
clusive of tools for 1948 models. 

Chrysler’s largest expansion program 
has been in its Dodge Truck Division. 
About 400,000 sq. ft. of manufacturing 
space has been added to the Dodge- 
Mound Road plant. To increase the 
potential capacity of its passenger car 
lines, Chrysler also purchased the Gra- 
ham-Paige plant near its DeSoto-Wy- 
oming plant for $3 million. 


Independents Have Heavy 
Commitments 


Hudson is known to be well along in 
development of its 1948 model and has 
heavy commitments for machinery and 
other tooling. Furthermore, the com- 
pany has considerable modernization 


World’s Largest Equipment Market 


(Continued from page 26) 


work to do in its plants and a reliable 
source estimates that expenditures of 
between $4 and $5 million will be made 
for new machinery there during the 
next year or two. 

Willys-Overland has under develop- 
ment a new passenger car model but 
so far has not indicated just when it 
will be put into production. It is quite 
likely that there will be some purchase 
of machinery and equipment there some 
time during the next year. Willys cur- 
rently is completing installation of a 
battery of large presses in its new press 
shop which is estimated to cost ap- 
proximatel® $5 million. 

Nash Division of Nash-Kelvinator 
Corporation has spent more than $12 
million in expanding its productive 
capacity from 80,000 cars annually to 
more than 250,000, exclusive of tooling 
for 1948 models. It has yet to equip 
two new assembly plants at El Segundo, 
Cal., and Toronto, Ont. Included in 
the equipment required will be convey- 
ors, ovens, jigs and fixtures, and ma- 
terials handling equipment. 

Packard has already introduced the 
first of its 1948 models, the convertible, 
and is expected to follow later this 
year with at least two more models. 
The company is reported to have spent 
€1.5 million in tooling for the new con- 
vertible. It is understood that the com- 
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pany will continue purthases of ma. 
chinery and equipment throughout the 
coming year with an undisclosed part 
of the $20 million expansion allocation 
remaining to be spent. 


Automatic Transmissions Require 
Special Machinery 


New developments expected in the 
next year or two also will require con. 
siderable investment in special ma- 
chinery and tools. If and when more 
automatic transmissions are adopted, a 
great deal of special equipment for 
their manufacture will be required, 
Types currently in use*are extremely 
complicated and those reported under 
development also are said to require a 
great many parts and special shajes, 

Packard already has announced that 
it will have a new automatic transmis. 
sion in production this year and it is 
expected that all companies will have 
some type of automatic gear shifting 
unit within a couple of years. This de- 
velopment will require large expendi- 
tures for special equipment when it 
comes into general use. 

There also is considerable work be- 
ing done in engine development which 
likewise will require new machines and 
equipment. Buick is known to be work- 
ing with a V-8 engine which, if adopt- 
ed, would require some radical changes 
in production equipment. Announce- 
ment of the high compression engine 
by GM also will lead to some changes 

(Turn to page 96, please) 
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y 
AIR COMOITIONWING 


This giant young and fast growing in- 
dustry calls for a wide range of Steel 
Drop Forgings. With many manufac- 
turers ATLAS is already a veteran pro- 
ducer of Drop Forgings made to meet 
specific Air Conditioning needs. 


Agriculture 
Automotive 
Aviation 
Bridge 
Compressor 
Diesel 


and Many Other Divisions of Industry 


Atlas Drop Forgings also Excel in 
Earth Moving 
Food Machinery 
Marine 

Oil and Gas 
Railway 
Refrigeration 


ATLAS DROP FORGE COMPANY - LANSING 2 MICHIGAN 
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© DUCTILITY 
® |. D. and O. D. 


© MACHINABILITY 
© WELDABILITY 


Today — when every manufacturer 
is seeking shortcuts in production .and 
additional economies that will permit an 
equitable price reduction, many small 
shops and large factories are turning to 
electric resistance welded tubing as the 
low-cost solution to their fabricating 
problems. 











welded tubing can be: 


saggagagey oeeene exces 
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DISTRIBUTORS: Steel Sales Corp., Detroit, Chicago, St. Louis, Milwaukee and Minneapolis—Miller Steel Co., Inc., Hillsdale, N. J.—C. L. Hyland, 
Dayton, Ohio—Dirks & Company, Portland, Oregon—James J. Shannon, Milton, Mass.—Service Steel Co., Los , Calif.—American Tubular 
& Steel (Products Co., Pittsburgh, Pa,—Strong, Carlisle & Hammond Co., Cleveland, Ohio—Drummond, McCall & Co.. Ltd., Toronto, Canada. 
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“A drum of Stuart’s THREDKUT 
99 was purchased by this 
company to be used for a test 
on threading type 304 stain- 
less steel pipe nipples. A sup- 
posedly sulphurized oil was 
previously used, but it just 
could not do the job—most of 
the threads were badly torn. 
Upon changing to THREDKUT 
99, excellent threads were ob- 
tained...a repeat order has 
been placed, and they plan to 
use it regularly.” 


Aint Ad hit 


D. A Stuart Oil Co., Representative 
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STUART serice goes 


p.A. Stuart {Jil co 


This performance report from 
Stuart’s files presents a very simple 
case...the solution of a basic 
metal-cutting problem through 
the simple expedient of switching 
to the right oil for the job. 

Put a Stuart engineer to work 
On your cutting problems... 
Stuart engineering and labo- 
fatory service is available for 
the asking. 


watth every barrel 
WRITE FOR DETAILS ln 
A 





2733 SOUTH TROY STREET, CHICAGO 23, 
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Trucks by GMC 


(Continued from page 88) | 


door reveal moldings. The same cab is | 
standard equipment on the Series 400 | 
through 470 and offers two additional 
improvements: a sponge rubber seat 
pad in place of the rubberized hair pad; 
and a heavier brown imitation leather | 
covering for the seat and back. 

The new grilles are made of heavier | 
stock and, instead of fastening to the | 
sheet metal as is conventional practice, | 
they are mounted rigidly to the frame | 
by means of two sturdy braces. Thus | 
they combine eye-appeal with the func- | 
tion of an additional high bumper. 

On Series FC-300 to FC-470, the | 
number two wheelbase has a 72 in. CA | 
aimension recommended for tractor use. | 
All series have hydraulic brakes. Vac- 
uum power operation is standard on 
Series FC-300 to FC-470, and optional 
on the FC-280. 


Air Brief 


(Continued from page 36) 
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Recent research has indicated that 
the drag of a supersonic aircraft in- | 
creases as it slows down from super- 
sonic to sonic speed, then decreases as | 
it slows from sonic to subsonic speed. 
This means that when the pilot cuts the | 
throttle of a supersonic plane a deceler- 
ation takes place that may be as high | 
as 30g (negative). One solution ad- 
vanced is the use of deceleration rock- 
ets similar to JATO units mounted in 
reverse. 


| Helicopter Rou fe 


For the first time in history the Civil 
Aeronautics Board has issued a certifi- 


‘| cate of public convenience and neces- | 


sity authorizing the Los Angeles Air- | 
ways, Inc., to operate a helicopter air 
route. The new line is an outgrowth of 
the trial operation by the Army in the 
Los Angeles area several months ago. 
The 200-mile route is designed to pro- 
vide delivery of airmail from outlying 
post offices to the Los Angeles airport, | 
thereby saving from 4% to 19% hr of 
time. The routes will include 30 post 
offices. Applications for helicopter 
routes have been large but the CAB is 
of the opinion that the present helicop- 
ters cannot carry loads much in excess 
of normal mail poundage and, therefore, 
has not awarded any passenger routes. | 
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“Small work” 


PRODUCTION 
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Model IP 


Production increases to 50% are possible when 
you put a Ransome Model IP Motor Operated 


Positioner on the job for small work. Position- 
ing gives you all the advantages of down-hand 
welding . 


. . larger electrodes . . . faster dep- 


gsition .. . smoother, stronger welds. The IP 
is ideal for hand or automatic welding of work 
up to 100 lbs. in shops, industrial plants and 
educational laboratories . . . Work manually 
tilted through 135° arc and locks at any degree 
of tilt. . . motor rotated through 360° at vari- 
able speeds from .21 to 5 rpm. Bench mounted. 
Model IH . . . hand 
helps 


you get more done by 


Operated . . 


positioning the work 
for maximum acces- 
sibility. 
welding, 


Facilitates 


assembly, 





grinding 
and other operations. 


repairing, 
Model IH 


Bulletin 210B gives complete information. 


Industrial Division 





MACHINERY COMPANY 
Dunellen, N. J. 


Subsidiary of 









POSITIO 
WORTHINGTON 
Pump and Machinery LB 
Corporation yr 





Ransome Positioners and Turning Rolls... 
Capacities 100 Lbs. to 75 Tons : 
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AK tens 


‘on When specifications call for sAE 950, you have the right answer in 

N-A-X HIGH-TENSILE. This low-alloy steel—with inherently finer grain 
Zz structure—has demonstrated its outstanding properties in factory after 
factory: high strength, good formability, excellent weldability, high 
fatigue-resistance, great impact toughness, high corrosion-resistance. 
Think of N-A-xX HIGH-TENSILE when you think of SAE 950. It’s a great 
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steel to work with. 


GREAT LAKES STEEL 
Corporation 


ao N-A-X ALLOY DIVISION e DETROIT 18, MICHIGAN 
UNIT OF NATIONAL STEEL CORPORATION 
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General News 


(Continued from page 23) 


Test Machine Develops 
120,000 Ib-in. Torque 


Due to a _ typographical error, 
torque capacity of the new torsion 
testing machine installed by Oldsmo- 
bile Div., General Motors Corp., was 
given as 120 lb-in. on page 21 of the The 





July 1 issue of AUTOMOTIVE INDUS- 


new trend in improved customer service is typified in this photograph 
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Obviously this should have 


been 120,000 lb-in. 
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leading makers of filters 
use | 


OAKITE CLEANING MATERIALS 
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* rated AAAA in Thomas’ Register 


UST goes to show you that precise cleaning goes hand 

in hand with profitable production of filters. And the 
records of these fifteen 4A filter manufacturers offer plenty 
of proof that such jobs as preparing surfaces for tenacious 
paint adhesion, removing oil and shop dirt after machining, 
preventing rust have been put on an efficient, economical 
basis with specialized Oakite cleaning materials. 


How YOU Can Profit 


Chances are your production picture includes many vital 
cleaning operations. Be it descaling, derusting, paint-strip- 
ping, pickling or related surface conditioning jobs, it will 
pay you to contact Oakite today. More than 70 solvent, alka- 
line and acidic type cleaning materials .. . volumes of tech- 
nical data, and the readily available services of your nearby 
Oakite Representative are always on tap to help you solve 
all your cleaning problems. Your inquiries invited 
promptly answered. The address? Oakite Products, Inc., 
28A Thames St., New York 6, N. Y. 








of a Navion plane recently acquired by Wesley Cratty (left) and Bill Cratty, 
® sales representatives for Grizzly Mfg. Co. ; 


$4 Million Expansion 
For SKF Industries 


SKF Industries, Inc., intends to 
spend over $4 million in a two-year 
modernization and expansion pro- 
gram which will equip its two Phil- 
adelphia plants with new machinery, 


Chevrolet Boosts 
Truck Prices 


General Motors Corp.’s Chevrolet 
Div. recently raised the prices of its 
trucks from $26 on the lightest 
model to $162 on the heaviest. Chey- 
rolet has 93 models in its line. 


Hold NSPA 1947 Convention 
In Chicago December 5-6 


The 1947 Convention of the Na- 
tional Standard Parts Association, to 
be held prior to the Automotive Ser- 
vice Industries Show, will be held 
December 5-6 in Chicago. Separate 
divisional meetings will be held by 
wholesalers and manufacturers the 
morning of December 5th; the first 
general session of the combined 
membership will be held the after- 
noon of December 5th, while the gen- 
eral combined sessions of the entire 
membership will be held December 6. 


Chrysler Shows War Art 


Chrysler Corp. recently held a pre- 
view of a unique collection of paint- 
ings commemorating some of the 
outstanding heroic engagements of 
American armed forces. Immediate- 
ly after World War II, Chrysler 
Corp. commissioned a_ group of 
young artists, who had participated 
in various engagements, to paint this 
collection, and each of the views pre- 
sents the use of war equipment pro- 
duced by some Chrysler division. 
This collection has been shown in 
museums in several sections of the 
United States, and will be displayed 
in Detroit during July and August. 


(Turn to page 96, please) 
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ROSS ROLLER-MOUNTED TWIN-LEVER TYPE 
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Na- FOR ANY JOB... LARGE OR SMALL 
yn, to 
Ser- os 
held @ For 41 years Ross has anticipated and met the 
arate changing and increasing needs of automotive opera- 
dy tion, with constantly improved steering gear designs. 
5 the : et 
first Based on the Ross exclusive Cam and Lever principle, 
bined there have been continuously many important re- 
fter- finements and perfections. 
. ven- . . -- 
Betas Experience gained through the use of Ross steering 
ver 6. gears on military vehicles during world war IT has 
led to current improvements such as: 
(1) Increased mechanical reduction. ..(2) More 
compactness of design .. . (3) Reduction in 
. pre- weight ... (4) Greater arm angular-travel... 
aint- (5) Improved metallurgy ...(6) Increased 
the efficiency. 
ae Withal, Ross is still distinguished for long life, 
-ysler simplicity of adjustment and maintenance of long 
p of recognized performance-qualities of safety and sta- 
o bility. We invite discussion of any steering problem. 
; pre- 
; pro- 
sion Cam & Lever STEERING 
yn in am er 
f the 
layed 
igust. 
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General News 


(Continued from page 94) 


According to K. T. Keller, president, 
the collection has been requested by 
other museums, and will be on loan 
for another two years at least. 


Deere & Co. Buys 
$4. Million Plant 


Deere & Co. of Moline, Ill. has 
bought the Des Moines ordnance 
plant at Ankena, Iowa for $4 million. 
It is anticipated that this will be 
one of the larger Deere plants, ulti- 
mately employing between 1500 and 
2000 persons. 


Chevrolet Names Thompson, 
Harrig to Fill Vacancies 


I. W. Thompson has been named 
general parts and acessories manager 
for Chevrolet Div., General Motors 
Corp. and E. L. Harrig has been ap- 
pointed national general service 
manager. Mr. Thompson had been 
serving under T. F. Brown who re- 
signed to become a Chevrolet dealer 
at Burbank, Calif. Mr. Harrig suc- 
ceeds E. Hedner who has become co- 
owner and editor of the Chevrolet 
Dealer News, Inc., in Chicago. 


Gray Marine Buys 
United Brass & Aluminum 


The Gray Marine Motor Co. of De- 
troit, a Continental Motors Corp. 
subsidiary, has purchased the United 
Brass & Aluminum Mfg. Co. of Port 
Huron, Mich. A manufacturer of 
water-jacketed manifolds and other 
intricate marine-engine castings, for 
many years United Brass & Alum- 
inum has been a primary supplier of 
Gray Marine. 


New Conveyor Installation 
To Raise Jeep Production 


Installation of a new flight con- 
veyor on its jeep and jeep truck as- 
sembly line will permit an increase 
of 25 per cent in production at 
Willys Overland Motors, Inc., ac- 
cording to William E. Paris, vice 
president in charge of operations. 
The new equipment will be installed 
and ready to operate by August 3. 


Pontiac Chief Engineer 
Retires—34. Years with GM 


Ben H. Anibal, who directed the 
engineering developments of the 
Pontiac car since its inception, re- 
tired July 1. He had been with 
General Motors Corp. 34 years and 
was chief engineer for 25 years. 
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in engine design and consequent x. 
tooling in the not too distant-future, 

The trend toward use of transfer » 
multi-station automatic and semi-antp. 
matic machines developed during the 
war also opens up a new market in the 
automotive industry. Several compa. 
nies have installed this type of equip- 
ment. Its further extension in the jp. 
dustry appears likely in view of high 
labor rates and low productive indi. 
vidual efficiency. There also has beer 
a marked trend toward mechanization 
in materials handling through more 
general use of conveyors, automatic lift 
devices and fork trucks and _ pallets, 
Ford recently completed a moderniza- 
tion program in its tractor plant with 
extensive use of mechanized handling 
equipment. 

It is quite apparent that any ma. 
chinery that will cut unit labor costs 
will get a good reception. It is esti. 
mated that the last general wage in. 
crease in the industry increased costs 
from $45 to $65 per car and one way 
to lower costs would be through ma- 
chinery which would result in lower 
unit labor expense. 

One deterring factor in new tooling 
programs about which supplies may 
well concern themselves is the greatly 
increased cost compared to prewar 
levels. It is estimated that it now costs 
three to four times as much to tool up 
for a new model as it did before the 
war. Labor rates in the tool and die 
industry are up about 50 per cent and 
another increase is in prospect. In 
pddition. labor productivitv is down 
about 20 per cent. Materials range 
from 15 to 20 per cent higher and pat- 
tern are up at least 150 per cent, mak- 
ing an overall increase of 60 to 80 per 
cent in the cost of manufacturing a 
tool or die. Also, tools and dies re- 
quired for new models often are larger 
and in many cases more are required to 
make some body parts, such as fenders 
and bumpers. Among the factors favor- 
able to the equipment manufacturers is 
the fact that present high wage rates 
and union restrictions make it uneco- 
nomical to rebuild many old tools. 



































Italian Ninfea 
(Continued from page 33) 





means of the transverse spring in con- 
junction with supporting arms pivoted 
at the wheels and the engine frame. 
Hydraulic shock absorbers are als0 
furnished. Rear suspension consists of 
two coil springs mounted on a light 
tubular shaft which supports the brake 
drums and wheel axles. The shaft is 
connected to the underbody through 
two radius rods, and a transverse stabl- | 
lizer bar is provided to prevent dis- 
placement of the body with respect t 
the shaft. Total weight of the vehicle 
is 1422 lb. Its maximum speed is said 
to be about 60 mph and fuel mileage 
about 33 mpg. 
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